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experiments should demonstrate the metabolic conditions in such 
limbs and the permanent results of the operations. 

If these permanent results are possible, if no trophic troubles 
occur, and if the functions of the transplanted or replanted limb 
are satisfactory, then it will be legitimate to employ similar opera¬ 
tions in human surgery. Of course it is a mere suggestion at 
present, and further investigation may show that it is quite impos¬ 
sible. 

We are very glad to thank Dr. Stewart for giving us the privilege 
of performing these experiments in his laboratory. 


TETANY: A REPORT OF NINE OASES. 

By Campbell P. Howard, M.D., 

ASSISTANT IN MEDICINE, THE JOHNS HOPKINS UNITERS ITT; ASSISTANT RESIDENT PHYSICIAN, 
THE Jon.vs HOPKINS HOSPITAL. 


Escherich distinguishes two main clinical varieties of tetany. 
First, an intermittent form in which the muscular spasms disappear 
and only those latent symptoms associated with laryngospasm are 
present— e. g., tetany of rickets. Secondly, a persisting form in 
which the contractures predominate and last for days or even for 
months. The irritability of the nervous system, however, is much 
less pronounced, so that latent symptoms may eventually be entirely 
absent. This latter group also includes the affections: (a) flexi¬ 
bility ccrea, where the entire body is in a state of tonic, wax-like 
rigidity; (b) arthrogryposis, where the hands and feet only are 
affected; (c) pscudotetanus, in which the trunk and legs are affected. 

Most authorities are now agreed that “carpopedal” spasm and 
“laryngismus stridulus” are manifestations of tetany in children. 

Following Frankl-Hochwart’s classification, we have grouped our 
cases into: 1. Tetany of gastric origin, of which we have six 
examples. 2. Tetany of intestinal origin, of which we have but 
one example. 3. Tetany of childhood, of which we report two 
illustrations. With one exception (Case V) we have not included 
cases from the Medical Dispensary. A case of tetany complicating 
pregnancy, which was in the wards, has been reported at length 
by Dr. H. M. Thomas 25 and will be only referred to here. One 
other case, diagnosed as tetany, has been purposely omitted, as the 
presence of a marked hysterical element and the absence of the 
secondary phenomena do not warrant its inclusion in this paper. 

Case I. Gastric ulcer (?); hyperacidity; hypersecretion; tetany. 

C. K., aged forty-six years; male; white; Gerinan; laborer. 
Hospital No. 36910. Admitted November 8, 1901. Complaint, 
stomach trouble. 
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Family History. Negative. 

Previous History. He had stomach trouble for thirteen years. 
He denied venereal disease. He had drunk one to two quarts of 
beer a day for the past fifteen years. 

Present illness began one year ago, November 1,1900, with severe 
burning pain in the stomach, which was continuous night and 
day and was not affected by food. He vomited after ineals nearly 
every day. In January, 1901, while at stool, he vomited almost a 
bucketful of blood. Hxematemesis did not recur. He had lived 
on milk and eggs and small amounts of wheat bread since March, 
1901. 

Physical examinations ns negative. On November 11 th he vomited 
large quantities of very acid clear mucoid material. At the end of 
the vomiting there was spasm of the muscles of the hands and 
feet and slight spasm of the muscles of the trunk. He was con¬ 
scious, but was emotional. Following the removal of the test 
breakfast he had a similar, much less marked attack. Gastric 
analysis showed total acidity 70, total free IICl G5, and absence of 
lactic acid. Microscopic examination was negative. The passage 
of the stomach tube during the intervals of digestion revealed large 
quantities of clear material, showing marked hyperacidity on several 
occasions. The temperature ran a normal course. Pulse ranged 
from 76 to 112. 

On November 2Sth the patient was discharged, his weight on 
discharge being 1974 pounds. 

He was readmitted on February 24,1902, for “stomach trouble.” 

His second illness began on February 15, 1902, when, after work¬ 
ing a short time he began to vomit repeatedly until February’ 20th, 
since when he had only vomited once. He had two attacks of 
tetany during the paroxysms of vomiting, one on February 20th, con¬ 
fined to the hands, during which he was unable to straighten his 
fingers. On this date he had to stop work from weakness. Weight 
on this admission 177 pounds. 

Physical examination was negative, except for the presence of 
fairly numerous sonorous piping rales throughout both lungs, and 
the area of gastric tympany was considerably’ increased. The facial 
and Trousseau’s phenomena were negative. Red blood corpuscles, 
5,516,000; white blood corpuscles, 9000; hemoglobin, 95 per cent. 

On February 25th he had a violent vomiting attack, followed by 
a paroxysm of tetany of the upper and lower extremities, and 
facial muscles, and the platysma. During the attack, which lasted 
seven to nine minutes, he complained of great pain in the abdomen. 
Following this the patient looked ill, the tongue was coated and 
the breath foul, but the area of gastric tympany seemed normal. 
An analysis of the vomitus showed a total acidity’ of 94 and a total 
free HC1 of 74. 

On February 2Stli a great irritability to the galvanic current was 
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noted. With the cathode over the ulnar nerve tetany was induced 
with a very feeble current of about 3 milliampfcres. 

The urine examination was always negative. The temperature 
™rve ranged from 97° to 100° and the pulse, which reached 120 
during the day of the attack, usually ranged from 76 to 100. During 
his stay in the hospital he was in a curious nervous state, being veiy 
emotional, excitable, and difheult to control. Somewhat improved, 
J » n ^veighing 175 pounds, he insisted upon going home on March 

The patient returned in March, 1905, in answer to a letter. He 
had been free for three years from all the symptoms of both tetany 
and hypersecretion. He had regulated his bowels and was in 
perfect health. 

Case II. Dilatation oj the stomach; tetany. 

E. C. B., aged twenty-four years; male; white; German. Occupa¬ 
tion, rattanner. Uospital No. 371CC. Admitted December 4,1901. 
Complaints: ‘‘indigestion and cramps in the hands.” 

Family History. Negative. 

Previous History. Negative except that for four weeks in the 
summer of 19C0 he had pain after eating, which was relieved by 
medicines. 

Present illness began in July, 3901, with pain after eating and 
occasional diarrhoea, which continued up to his admission. On 
November 20th he had the first attack of cramps in the hands and 
feet preceded by a tickling sensation in the legs from the knees to 
the feet. The hands were stiff and straight. After this attack lie 
had five or six others. • He stopped work in June, and remained in 
bed all August and September. On December 3d he had the severest 
attack and was brought to the Medical Dispensary. In this attack 
Ins hands were “drawn up” for the first time. The pain in the 
stomach gradually improved. There had been no nausea and no 
vomiting. He had on an average two to four movements a day. 

J le had lost thirty pounds in weight. 

Upon physical examination the patient was emaciated, sallow, 
and looked ill. The gums were pale; the tongue was lightly coated, 
ihe pupils were equal and active. The area of gastric tympany 
was considerably increased, without inflation reaching to the fourth 
intercostal space in the midaxilla, measuring 24 by 18 cm. After 
inflation the greater curvature extended well below the umbilicus, 
there was no visible peristalsis and no palpable mass. There 
was marked mechanical and electric irritability of both hands and 
feet—Trousseau’s phenomenon being elicited by compression of 
either the braclual or femoral arteiy. On pinching the biceps a 
tetanic contraction lasting several seconds was induced. With a 
galvanic current of 2 milliamp&res there was a typical spasm of the 
hands when the brachial plexus was stimulated; a current of 6 
milhampfcres to the brachial plexus caused a spasm of both the legs 
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and the aims. There was spasm of the facial muscles on weak 
stimulation of the seventh nerve. A veiy weak farndic current 
produced a general tetany of the arms and legs. Red blood cor¬ 
puscles, 2,460,000; white blood curpuscles, 3600; harniordobin SO 
per cent. ° ’ 

On December 9th Dr. Thomas noted that the hands were free 
from spasm, and that there was slight fibrillary tremor in the 
intrinsic muscles of the hands. Strong muscular effort, however 
caused spasm; and the facial and Trousseau’s phenomena were both 
pcnect. 

On December /th a test breakfast showed a residue of 110 c.c. 
a total acidity of 56, and free HC1 21. Microscopic examination 
was negative. 

On December 10th during gastric lavage the patient had a general 
spasm, involving the face muscles as well. 

The urine examination showed on two occasions a faint trace of 
albumin. The temperature ran a normal course. The pulse was 
8S to 92 to the minute. His weight on December 9th was 1012 
pounds. On December 10, 1901, he was discharged at his own 
request, unimproved. 

His physician, Dr. John Girdwood, reported that after the patient 
liad left the hospital the facial phenomenon continued for a Ion" 
tmie. The tetanic spasm recurred in June, 1902, though in a 
milder form. The gastric pain, nausea, and vomiting also recurred 
periodically. He became unable to retain solid food; amemia 
became more pronounced, and he died on April 17, 1903, eighteen 
months after his discharge. 

dilatation of (he stomach; hyper acidity; tetany. 

J ' ' • •» a S c d fifty-two years; male; white; American; occupation, 
manager of foundiy. Hospital No. 43203. Admitted June 27,1903. 
Complaint: “pain in the back of the neck and sides; stomach 
trouble. 

Family History. Negative. 

Previous History. Negative. 

Present Illness. For the past ten years he had been feeling out 
of sorts, with a dull, frontal headache and pain in the eves, a bad 
taste in the mouth, loss of appetite, and constipation. There had 
been occasionally slight pain in the stomach. He had not vomited 
except with “car-sickness,” to which he was veiy liable. He had 
some belching of gas, but no Iwmatemesis. 

Physical examination revealed some emaciation. There was no 
enlargement of the thyroid gland. The heart and lungs were clear 
throughout. The abdomen appeared natural except for marked 
clapotage. After inflation of the stomach the abdomen became 
prominent from the midepigastrium to the umbilicus. There was 
slight visible peristalsis. The area of tympany measured 23 by 
17 cm. and extended upward to the seventh rib in the midaxilla, and 
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to the right as far as the mammary line. No masses were felt. The 
knee-jerks were normal. 

On July 1st the test breakfast revealed a total acidity of 66; total 
free HC154. Only 30 c.c. were removed. Microscopic examination 
was negative. At the end of the lavage the patient felt faint, looked 
pale, and had to be supported. Suddenly both arms began to twitch 
and were brought across the chest, overlapping each other. The 
hands were flexed at the wrist, with the fingers flexed at the proximal 
joints and extended at the distal. The attack lasted only a few 
seconds. The feet were not observed. 

The urine examination showed a faint trace of albumin on two 
occasions. The temperature ran a normal course. The pulse 
ranged from 60 to 84 a minute. He was discharged improved 
on July 1, 1903. 

Case IV. Pyloric stenosis; dilatation of the stomach; tetany; 
death; autopsy. 

D. K. N., aged fifty-eight years; male; white; American. Hospital 
No. 49558. Admitted January 15, 1905. Complaint: “stomach 
trouble.” 

Family History. Negative. 

Previous History. In his youth he had pain in the region of the 
navel with vomiting, which afforded relief to the pain. There had 
never been hiematemesis or jaundice. In 1890 he had an attack of 
Bell’s paralysis on the left side of the faee, following exposure to a 
draught. 

Present illness began four or five years ago, with a sour stomach 
after meals. He would induce vomiting with almost immediate 
relief. The vomitus was large in amount, but never contained 
any blood. He began to use the stomach tube three years ago, 
since which he had used it regularly every night, removing very large 
quantities of sour, undigested food. Before he began the use of 
the stomach tube he had several attacks of cramps “all over the 
body.” These, which he termed “congestive chills,” were exceed¬ 
ingly agonizing in character, but were never accompanied by fever 
or jaundice. In illustrating the attacks he imitated exactly the 
“obstetrical hand.” During one such attack he was thought 
by his physician to be dying. In none had he lost consciousness. 
Since beginning the use of the stomach tube he had never had an 
attack. He gradually lost 25 pounds in weight. In November, 1904, 
he consulted Dr. Osier, who made a diagnosis of pyloric stenosis, 
and recommended surgical treatment. 

Physical examination was negative except for the abdomen. The 
latter presented a remarkable picture, with marked prominence 
in the middle zone, especially just to the right of the navel. The 
epigastrium was hollowed out. Quite large waves of peristalsis 
were seen passing from left to right, most marked in the umbilical 
region. No definite mass was made out, though on one examination 
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the pylorus was thought to be felt. The stomach lay obliquely in 
the abdomen and measured about 14 by 34 cm. on percussion. 
There was marked clnpotage. After inflation the waves of peristalsis 
were a little more active, and the area of gastric tympany measured 
15 by 36 cin. 

Upon the passage of the stomach tube four hours after the evening 
meal, 1500 c.c. of residue were withdrawn. This on standing 
separated into three layers: a frothy upper, a middle liquid, and a 
lower solid layer. The odor was sweetish, and suggested fermenta¬ 
tion. Free HC1 was present, but lactic acid was absent. On 
microscopic examination large numlwrs of sarcintc were found. A 
test breakfast after a gastric lavage the previous night, revealed a 
total amount of 460 c.c., a total acidity of 40; free HCl 10. 
Microscopic examination was negative, except for numerous sarcinn?, 
yeast cells, starch, and an occasional red cell. 

He did very well for a few days and was allowed to move about at 
will. On the morning of January 21st the patient complained of 
some discomfort in the stomach and numbness in his hands. During 
the day of the 22(1 he used the stomach tube, with temporary relief. 
During the night of the 22d he was awakened by discomfort in his 
stomach and he again used the tube. Immediately after the lavage 
he complained of a severe pain in all the extremities, and he awakened 
the ward with his shrieks. At 2.15 a.m. (fifteen minutes after the 
onset) the patient was seen by me in a most pronounced tetanic 
spasm of the upper and lower extremities, as well as of the facial 
muscles. The spasm was most marked in the right side of the face. 
All the muscles of the extremities were rigidly contracted, with the 
appearance of the typical obstetrical hand and carpopedal spasm. 
The neck and trunk muscles seemed uninvolved. The pulse was 
rapid; the heart beat violently; the face was bathed in sweat; there 
was little or no dyspntra. While the spasm was constant, at repeated 
intervals it became more intense and the patient would shriek with 
pain in spite of opiates. There were suppression of urine, clouding 
of the mind, marked cyanosis of the face, especially of the tongue 
and a very’ marked condition of mechanical irritability. The slightest 
pressure over the nerve or the artery increased the condition. There 
was slight twitching of the muscles of the face and the upper extrem¬ 
ities. The blood count on the 23d revealed: red blood corpuscles, 
4,056,000; white blood corpuscles, 17,4S0; hemoglobin, 70 per cent. 
During the 23d his condition gradually grew worse. The muscular 
irritability became extreme. The slightest touch to the abdomen or 
the extremities, or even knocking against the bed, or the administra¬ 
tion of the medicines was sufficient to throw the patient into a marked 
spasm. The pulse l>ecamc very poor and there was difficulty in 
swallowing. Active sweating was induced by hot packs. Large 
amounts of normal salt solution were given subcutaneously and per 
rectum. The stomach was washed out repeatedly with bicarbonate 
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of soda, and the patient was well purged. At about 8.30 p.m. of 
the same date the condition seemed somewhat improved; the respi¬ 
rations were slower, 20 to the minute; pulse rather rapid, and tem¬ 
perature 99.5°. The patient died suddenly at 9.30 p.m. 

The urinalysis always revealed a clear urine, a specific gravity 
of 1015 to 1017, a faintly acid reaction, no sugar, a moderate amount 
of albumin, no costs. 

At the autopsy, performed by Dr. W. G. MacCallum, the follow¬ 
ing condition was found: The rigor mortis had fixed the extremities 
in the tetanic position. The lungs showed a beginning broncho¬ 
pneumonia. The heart was practically normal. On opening the 
abdomen a most extraordinary picture was presented. A very 
large, enormously dilated stomach lay obliquely across the abdomen, 
reaching far into the right flank, but not as low down as appeared 
on the early clinical examination. There were rather firm adhesions 
between the pylorus and gall-bladder. The pylorus itself wus 
embedded in a firm scar the appearance of wliich suggested a healed 
ulcer. The orifice was very small, barely admitting the point of a 
probe, and was in marked contrast to the pyloric end of the stomach 
on the one side and the duodenum on the other. The latter was 
probably also dilated. Examination of the kidneys revealed a 
chronic diffuse nephritis. 

Case V. Hyperacidity; dilatation oj the stomach (?); tetany. 

P. A., aged eighteen years; male; colored. Occupation, janitor. 
Dispensary No. 71S56. Admitted February 20, 1905. 1 He com¬ 
plained of “cramps in the muscles of the shoulders and hands coming 
from the stomach.” 

Family . History. Negative. 

Previous History. Negative. 

Present illness began February 2,1904, with a tingling in the 
hands, followed by a “drawing up” of the hands and the legs. He 
tried to walk, but was unable to do so. The condition passed off in 
about an hour, but recurred in the afternoon and that night, when 
he had a severe attack associated with very little pain, his hands and 
feet being both involved, with “ contraction of the throat” He states 
that he lost consciousness and that he was out of his head for 
several days afterward. Except for indigestion and gaseous eruc¬ 
tations he remained well until December, 1904, when, after an error 
in diet, he had an attack of vomiting and a spasm similar to the one 
above described. The spasms recurred in January, and again on 
February 17 and 20, 1905. While waiting for examination he had 
an attack of cramps in the arms, following which he was veiy rest¬ 
less, walking to and fro. 

Physical examination revealed an intelligent colored youth of 
good physical condition. There was no speech disturbance. Tapping 

1 This case was kindly aent me by Dr. Thomas ftom hlsNcrvoos Clinic In the Johns Hopkins 
Hospital University. 
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over the facial nerve caused contraction of the muscles, associated 
with a sensation like a pin-prick. A typical Trousseau phenomenon 
was elicited. With a current of about half a milliamphre cathode 
closure caused a contraction of the arm muscles. If the cathode 
were placed on any nerve and the current gradually increased, 
without make or break, the muscles supplied by the nerves were 
thrown into tetanus. The same condition could be brought out in 
the face. The knee-kicks were normal. There was no apparent 
enlaigement of the thyroid gland. 

On February 23d he returned for examination. On the previous 
Tuesday and Wednesday night he was awakened repeatedly by 
tetanic spasm. He had a tingling sensation over the sacrum and 
shoulders, and, during the attacks, difficulty in micturition, dizziness, 
vertigo, and pallor. He was, veiy constipated. On examination the 
facial phenomenon was still present Pressure over the nerve in 
the upper arm caused tingling and numbness in the hand, but no 
spasm. Blood pressure in the left brachial artery was 143 mm. 

I first saw the patient on Februaiy 25, 1905. A typical history 
of hypersecretion was then elicited and he was advised to have a 
test meal. On February 26th he was given an Ewald breakfast, and 
after one hour 100 c.c. were expressed. The sediment was large in 
amount, contained no mucus and no blood. Total acidity was 95; 
total free HC1 71; there was no lactic acid. The microscopic 
examination was negative, except for some starch and yeast cells. 
The area of gastric tympany before inflation seemed a trifle increased, 
reaching just below the navel in the median line, and measuring 
27 by 14 cm.; after inflation it did not alter appreciably. There was 
no visible peristalsis and no palpable tumor. 

When last seen, the patient had been free from the attacks of 
tetany for some time. 

Case VI. Dilatation of stomach; tetany. 

F. K., aged forty-five years; male; white; Irish. Occupation, 
plumber. Hospital No. 50101. Admitted March 3, 1905. Com¬ 
plaint: “spasms.” 

Family History. Negative. 

Previous History. He had been a large eater and had had 
indigestion for years. He was habitually constipated. For years 
he had been a veiy heavy drinker of beer and whiskey. 

Present Illness. On February 11, 1905, he stepped on a nail; 
next morning his foot was swollen and remained so for four days, 
but by the end of a week it was perfectly well. On February 19, 
1905, he had numbness and a sleeping sensation in his hands, arms, 
and feet This gradually got "worse and became so marked that 
he constantly rubbed them for relief. On March 3d at 6 a.m. he 
first noticed “drawing up” of the fingers of both hands, but more 
especially of the left The hands were flexed at the wrist and the 
forearms at the elbows. This spasm lasted until 9 a.m. At 10 A.M. 
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he had a second attack, which was more severe, but limited to the 
left arm; the right arm and both legs were numb. This lasted until 
1 P.M. At 5.30 P.M. a third attack occurred, affecting both arms; 
there was no cramp in the legs, but the face felt numb and the 
mouth drawn. The pain was very severe in all these attacks, 
causing Mm to cry out Fearing lockjaw he came to the hospital 
and was admitted at 11 P.M. on March 3d. 

Physical Examination. In the waiting-room he was very excited, 
and in great fear of another attack. There was no trismus or spasm 
of the muscles of the extremities. There was a well-marked Trous¬ 
seau symptom in both arms, especially marked on the left side. 
He cried with pain. There was no Chvostek sign present. 

Next morning when I saw him there was no spasm of the muscles 
and neither Trousseau’s nor Chvostek’s symptom could be elicited. 
The tendon reflexes of the upper and lower extremities were dimin¬ 
ished. There was no lead-line on the gums. The lungs and 
heart were normal except for an accentuation of the aortic second 
sound. The radial artery was palpable. The area of gastric 
tympany without inflation was moderately increased. A blood 
count showed: red blood corpuscles, 4,536,000; white blood cor¬ 
puscles, 5140; hremoglobin, 83 per cent 

On March 9th an Ewald test breakfast gave a residue of 
120 c.c., a total acidity of 30, and free HC1 19. Microscopically, it 
was negative. On this date the area of gastric tympany after 
inflation extended 4 cm. below the navel in the median line and 
measured 31 by 14 cm. There was no peristalsis visible. The 
electric reaction of the ulnar nerves was normal. 

The urine contained on one examination a trace of albumin 
but no casts. There was slight fever during the first twenty-four 
hours (101°). 

He was discharged well on March 9th, having had no attack 
while in tire hospital. 

On May 13th he returned for observation with his physician. 
Dr. John Girdwood. He had been drinking heavily since his 
discharge and had had frequent attacks of pain in the stomach with 
vomiting. He had had numerous attacks of “cramps” in the arms, 
and Trousseau’s sign had been elicited by Dr. Girdwood on several 
occasions since discharge. At a subsequent visit there were no 
muscular cramps, and I could obtain neither Trousseau’s nor 
Chvostek’s sign. 

Case VH. Chronic diarrhaa; tetany. 

R. J., aged twenty-four years; male; white. Occupation, lumber 
inspector. Hospital No. 42003. Admitted March 7, 1903. Com¬ 
plaint, diarrhma. 

Family History. Negative. 

Previous History. In 1895 he received a gunshot wound in the 
left forehead with the “loss of two ounces of brain substance.” Hd 
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was unconscious for two weeks, during which time he had convul¬ 
sions. No paralysis followed, but for two or three months he had 
sensory aphasia. In the summer of 1901 he became subject to 
dizzy attacks. Average weight, 180 pounds. 

Present Illness. Since December, 1902, he had “cramps.” The 
first attack came on as a tingling in the fingers of the left hand as 
though they were asleep. Then the hand became cramped, with 
contraction of the flexor muscles and doubling lip of the fingers 
and wrist. In later attacks the cramps sometimes extended to the 
other arm and even to the feet, calves, and thighs. The legs, how¬ 
ever, were not so often attacked as the arms. “Sleepy sensations" 
had been noticed in the abdomen and chest. In Februaiy, 1903, 
he had his first convulsion, about which he remembered little; he 
had been told that his face was twisted and that he foamed at the 
mouth. He had had two or three convulsions since that date. 
His memory had been poor since the convulsions began. Diarrhoea 
began in May, 1902, while working in New Orleans and drinking 
river water. The stools numbered eight a day, were watery, dark 
in color, but never contained mucus or blood. The appetite had 
failed somewhat during the few weeks before his ndmission. 

Physical Examination. There was some emaciation (weight 101i 
pounds). There was a scar over the left forehead. The left pupil 
was smaller than the right, but both reacted to light. There was 
no paralysis of the seventh nerve. There was general muscular 
atrophy, especially marked in the interossei. There was very 
slight clubbing of the fingers. Speech was slow and drawling, but 
not scanning. The thyroid gland was not enlarged. The heart 
and lungs were normal. The abdomen was somewhat distended, 
with some general resistance on palpation. The area of gastric 
tympany was somewhat increased. The knee-jerks were sluggish. 
The stools were negative for parasites or their eggs. Red blood 
corpuscles, 4,004,000; white blood corpuscles, 8900; haemoglobin, 
78 per cent. Blood pressure, 120 mm. Hg. 

The special examination revealed some constant flexor contraction 
of the hands and feet. Trousseau’s phenomenon was readily 
elicited in both hands and feet. The facial phenomenon was also 
present. Dr. H. M. Thomas found marked increase of the electric 
irritability to galvanism; thus with the cathode pole on any nerve 
trunk and the current gradually increased from zero, without make 
or break, the muscles supplied by the nerve were thrown into 
tetanic contraction. This was tested on March 10th and again on 
March 23d, when a somewhat stronger current was necessary; thus 

March 10th- March 23d. 

Right ulnar K. C- C. 0.S mllllampire. — 0.7 milliampire. 

A. C. C. = 3.0 M - 1.7 “ 

A. O. C. = 3.0 '* = 4.0 •• 

K. C. Te. = 1.0+ ** 2.0 
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For the first week after his admission there was constantly more 
or less flexor contraction, with occasional active spasm in the early 
morning. These by March 16th were much less marked, and the 
tetany by pressure over the nerve trunks was much less easily 
induced, less marked in degree, and accompanied by less discomfort. 
The facial phenomenon varied. The patient’s general condition 
gradually improved, and the diarrhoea ceased entirely by April 1st. 

On the night of April 9th the patient was heard to cry out in a 
peculiar gurgling fashion, and was found in a general convulsion, 
the eyes rolling, the teeth grinding, the lips contracted, and he was 
foaming at the mouth. The head was thrown back, and all the 
limbs were drawn up in a general tetanic spasm, which was quite 
symmetrical, and lasted one minute. There was no relaxation of 
tiie sphincters. After the convulsion he was drowsy and stupid, 
complaining of headache. Next morning there was some flexion of 
both hands, and tetanic spasm was readily elicited. A blood count 
on April 13th revealed: red blood corpuscles 5,165,000; white blood 
corpuscles, 9000; hcemoglobin, 94 per cent. Gastric analysis on 
April 21st yielded a residue of 150 c.c., thick and mucoid. The 
microscopic examination was negative for bacilli and sarcince. 
There was no free HC1 and no lactic acid; total acidity, 6. 

A note on May 11th stated that he still had from two to four 
semisolid or formed stools in the twenty-four hours. Trousseau’s 
phenomenon could still be elicited after three or four minutes* 
pressure. The gastric analysis on May 11th and 13th again 
revealed marked subacidity. 

The urine examination revealed a specific gravity of 1004 to 1013, 
no sugar, au occasional trace of albumin, but no casts except at 
the first examination. 

The temperature ran a normal course, with but a slight rise on 
April 30th. His condition gradually improved, he had no further 
convulsions, and he was discharged well on June 29th, having 
gained 27 pounds. 

A letter from him dated March 23,1905, stated that he had been 
free from both diarrhoea and tetany since his discharge and that 
he felt perfectly well. 

Case VIH. Tetany; rickets (?). 

R. C. L., aged slx months; male; colored. Hospital No. 45548. 
Admitted February 4, 1904. The history was obtained from the 
mother. Complaint: “spasms.” 

Family History . Negative. 

Previous History. He was a healthy baby, having been fed on 
mother’s milk until two weeks before admission, when he was given 
equal parts of boiled cows’ milk and water. The bowels were 
regular. 

Present lUncs3. The child began to fail two weeks before 
admission. On January 2Sth the spasms were first noted. They 

TOU 131, NO. 2.- TEDBOABT, 1900. 21 
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recurred frequently, there being five on each night of February 
2d, 3d, and 6th. The first indication was rolling up of the eyes, 
then rigidity of all the muscles, with jerking of the hands, and 
twitching of the legs and the left half of the face. The duration of 
the spasms was usually half an hour. The child did not cry, but 
he had incontinence of urine during the seizure. After the spasms 
he would doze. There had been no vomiting. The bowels had 
been constipated. There was general muscular tenderness upon 
handling. The recent spasms were not of such long duration, but 
were more frequent. There was cough and some loss in weight. 
On January 29th the diet was regulated, and the bowels freely 
purged without benefit. 

Physical examination revealed a well-nourished though dull and 
drowsy child. The fontanelles were open. Child was somewhat 
rachitic. There was dull tympany and tubular breathing over the 
upper lobe of the right lung. The heart and the abdomen were 
negative. The arms were rigid and there was fairly marked car¬ 
popedal spasm. The knee-jerks were exaggerated. Bed blood 
corpuscles, 4,900,000; white blood corpuscles, 11,000; htemoglobin, 
75 per cent. The differential count was normal. ° 

On February 10th the child was fretful. There had been no 
convulsions for four days. There was still quite marked tetany 
of the hands and feet. 

On March 7th there was little or no improvement. There was 
slight rigidity of the neck muscles and some spasm of the hands 
and feet. Lungs were clear. The eye-grounds were negative. 
White blood corpuscles, 0300. 

On March 11th a lumbar puncture revealed a clear fluid under 
a pressure of 100 mm. The cultures were negative. 

On March 19th the child was removed against advice. There 
was still marked carpopedal spasm and rigidity of me legs and 
neck. The hands, though almost constantly contracted and rigid, 
were occasionally relaxed. During his stay in the hospital there 
had been slight fever (100°) for three or four days. The pulse 
ranged from 100 to 120. Respirations were 2S. His weight on 
admission was 14 pounds; on discharge, 12 pounds. He had been 
taking parathyroid gland for several days before his discharge. 

Case IX. Gastroenteritis; abscess of the scalp; rickets; tetany. 

A. IL, aged three and a half months; female; colored. Hospital 
No. 467SS. Admitted May 19, 1904. The history was obtained 
from the mother. Complaint: “fast breathing.” 

Family History. Negative. 

Previous History. The patient was born with the aid of forceps. 
She was breast-fed for one month until she began to suffer from 
vomiting. ^ She was then fed on oatmeal-water and condensed milk 
and the digestive trouble ceased. The bowels were regular. She 
had no infections other than thrush. 
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Present illness began May 16tli with fretfulness followed by 
repeated vomiting. On May ISth there was an attack in which 
the eyes rolled back and the head tossed from side to side. There 
was no general convulsion. This attack was followed in three to 
four hours by rapid breathing and a slight cough. The bowels 
were loose (three to four stools in twenty-four hours). 

Physical Examination. The child looked ill. Respirations, 70 
to SO to the minute. There were a few small pustules on the neck 
and left arm. There was a small ulcer with a sharp edge over the 
right shin. There was also decided evidence of rickets. The 
thoracic and abdominal viscera were normal. There was flexion 
of the arms and wrists, with the fingers clenched over the thumbs. 
There was also carpopedal spasm and slight retraction of the head 
and rigidity of the neck. The tendon reflexes were normal. Red 
blood corpuscles, 4,700,000; white blood corpuscles, 8600; htemo- 
globin, 50 per cent. 

The child improved slightly, but showed evidence of intestinal 
colic, with frothy, light-green stools, varying in number from two 
to seven in the twenty-four hours. 

On May 27th the temperature, which had been normal, rose 
rapidly and ranged from 102° to 103°. 

On May 30th an abscess of the scalp was found over the mastoid 
region (white blood corpuscles, 6600). The child was then trans¬ 
ferred to the surgical service, where the abscess was evacuated and 
drained, but no sign of involvement of the underlying bone found. 

The child did well for some time and the abscess gradually 
healed. About the middle of June the eyelids, feet, and shins 
became cederaatous, and the urine was found to contain a trace of 
albumin, but no casts. There was no note as to the presence of 
tetany after May 30th. The child died July 7th from asthenia. 
The autopsy revealed no evidences of meningitis or nephritis. 

Summary of the Author’s Cases. Seven cases were in adults, 
whose ages ranged from eighteen to fifty-eight years, or an average 
of 38.S years. These were all males, though the ratio of the admis¬ 
sions to the medical service is two males to one female. There 
were but 2 cases in children (both six months or under); but it 
must be borne in mind that these figures give no accurate idea of 
the frequency of infantile tetany in Baltimore, as the latter, though 
not infrequent in the pediatric and neurological dispensaries, are 
rarely admitted to the wards. 

The occupation of the adults was very varied, and in only one 
was it of a specially sedentary nature. They were one laborer, 
one rattanner, one janitor, one plumber, one manager of a foundry, 
one lumber inspector, and one merchant. 

Four of them had definite dilatation of the stomach, in one case 
due to pyloric stenosis. 

Two others had hyperacidity of the gastric juice without evident 
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origin^™ ° f thC St ° mach - HenCfi tbere were 6 cases of gastric 

One case had chronic diarrhoea, which is the only adult case of 
tetany of purely intestinal origin in the American literature of the 
past decade. 

*ie infantile cases, one had slight evidence of rickets and the 
other had undoubted signs of rickets, as well as an abscess of the 
scalp and an acute gastroenteritis. 

All tile seven adults had definite prodromata, while in all the 
senes there was the typical spasm of the muscles, either of the 
upper extremities alone (2 cases) or of all four extremities (7 cases) 
In addition, the face was involved in 4 cases, the neck in 2, ami 
the trunk in 1 case. The intensity of the paroxysm was severe in 
4, moderate in 3, and mild in 2 cases. The duration of the muscular 

toTree^IondL ^ there ‘°’ ranSNl fr ° m a feW Seco " ds 

The four accessory phenomena were unfortunately not tested in 
either of the infantile cases or in all of the adult cases. Trousseau’s 
phenomenon was present in 5 of C cases examined. Chvostek’s 
sign was positive in 4 of C cases tested. Erb’s phenomenon was 

“ulr 4 ° f t,C ? CaS “ ' n which lhe e,ectric examination 
was made. Hoffmann s phenomenon was looked for in only 1 case 
and then without success. . J 

Pain in the affected muscles was a marked feature in 3 cases. 
ln rxr?[ Stnc cnse sev . cre abdominal pain was experienced. 

,, , * , rarer manifestations, fibrillary tremor in the muscles of 

the hands occurred once; coarse twitchings of the muscles of the 
arms, once; general epileptic convulsions, delirium, coma, dysuria, 
anuria and dysphagia, each in 1 case. In the case of intestinal 
origin there was clubbing of the fingers. 

The tendon reflexes were normal in 3, exaggerated in 2, and 
diminished in 3 cases. In 1 case they were not tested. 

• o temperature was normal in 5 cases and slightly elevated 
m -• ln another case the temperature reached 101°. 

The pulse rate was a little above normal in 5 cases, sometimes 
ranging as high as 100 or more beats a minute. 

• Tt ! e . V" 1 ?® showed the presence of albumin in G of the 7 cases 
in which this was tested. Casts were found in none. In 1 case 
the autopsy revealed the presence of a chronic nephritis. 

I he bowels were loose in 3, constipated in 4, and regular in 
2 cases. b 

The examination of the luemoglobin and red cells showed a 
normal count in 2, slight amemia in 2, and a marked sccondarv 
antenna (oO per cent.) in 1 case. 

The leukocytes were normal in 5 cases and increased in 2. In 
one of the latter the leukocytosis amounted to 17,4S0 per c.mm., 
due possibly to the marked stagnation of the gastric contents, 
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though, as there had been no count made before the onset of the 
tetanic spasm, it is impossible to say absolutely. 

An analysis of the gastric contents showed the constituents to 
Ihj normal in 2 and subnormal in 1 case. In 3 there was hyper¬ 
acidity. 

Four cases recovered completely; 3 were discharged unimproved, 
of which 1 died eight months later from asthma; 1 was lost sight 
of, and 1 is still subject to tetanic cramps. Two died in the hospital, 
one during the attack of tetany and the other from asthma due to 
an abscess of the scalp. 

.-Ml 9 cases received medical treatment. 

Let us now briefly discuss the more general features of tetany. 

Etiology. Historical. To Dance (1831) and his pupils of the 
French school is due the earliest and, indeed, the greater part of 
our knowledge of the disease. Frankl-Hochwart claims that 
Steinheira, a physician of Altona, gave the first clear description 
of tetany in 1830 in a short paper entitled “Two Rare Forms of 
Severe Rheumatism.” Lucien Corvisart, in 1852, proposed the 
name of “tetanic.” Trousseau, in 1854, made the most important 
contribution to the recognition of the disease. Since 1872 the 
Germans have contributed most to our knowledge. 

Incidence. More cases have been reported from Europe than 
any other continent. In Vienna tetany formed 0.7 per cent, and 
in Berlin 0.1 per cent, of the neurological clinic. In America it 
is rare. Griffith 10 was able to collect but 77 cases in American 
literature up to January 1, 1S95. From that date to January 1, 
1905, I have found only 23 additional cases in adults and 45 in 
children. This brings the total of American cases, including our 9, 
to 154. A glance at the appended tables of reported cases will 
reveal the more important data of these. We have omitted from 
this list 23 other cases by reason of the incompleteness of the data, 
or the probable unsuitability of the diagnosis. Among 18,150 
admissions to the medical wards of the Johns Hopkins Hospital 
there have been but 9 cases of tetany, or 0.05 per cent Tetany is 
commonest in winter and spring, especially the months of March 
and April. Exposure to cold during these months may determine 
the outbreak of the latent disease. 

Age. It is a disease chiefly of infant and young adult life; 
00 per cent, occur before the twentieth year. My tables confirm 
this statement. 

Sex. In infancy the male seems more susceptible. Thus, of our 
47 cases there were 33 males (70 per cent.). After the twentieth 
year it is held that the female is more susceptible. In my figures 
for adults, however, the same proportion as in infancy holds good. 

Heredity. There does seem to be a peculiar liability in some 
families to the disease. Vaughn 37 reported, in 1893, 5 cases in one 
family in New York. In 5 of the infantile cases in my tables (Cases 
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3, 5, 21, 24, and 45) another member of the family had been 
affected. 

Occupation. Tetany seems more common in the working classes, 
especially in those pursuing a sedentary occupation. Of 399 cases 
collected by Frankl-Hochwart, 174 were shoemakers and 95 in 
tailors. In certain German towns where shoemakers comprise 
but 1.3 per cent of the population, 43 per cent of all the cases 
were of this class. Unfortunately, the occupation of many of the 
reported cases was not given, for wliich reason I have not attempted 
to report figures on this point 

Etiological Classification. The various conditions with 
which tetany is associated is best shown by Frankl-Hochwart’s 
classification, which I have adopted. Yet I agree with Strong's 2 * 
statement that they are groups of convenience, representing fre¬ 
quency of occurrence, which will be ultimately replaced by divisions 
expressing the etiology. 

A. Tetany of Adults. 1. In the first group our authority places 
the epidemic tetany or “idiopathic workman’s tetany," or, as more 
commonly known, “shoemakers’ cramp." “ In certain parts of the 
continent of Europe the disease has prevailed widely, particularly 
in the winter months. Von Jaksch, who has described an epidemic 
form occurring in young men of the working classes, sometimes 
with slight fever, regards the disease as infectious. This form is 
acute, lasting only two or three weeks and rarely proving fatal.” 
(Osier.) Various instances of such epidemics in schools, asylums, 
and prisons are on record. Thus, in France there were 30 cases 
in a girls’ school, while epidemics have occurred in various Belgian 
prisons. Vaughn 57 has reported a series of 7 cases in New York 
and states that there were several other unrecorded cases in the 
Italian quarter at the same time. This is the only evidence of the 
occurrence of the epidemic form in America. Tetany is said to 
be endemic in Vienna, Prague, and Paris. 

2. Tetany also occurs in gastrointestinal disorders, as diarrhcea, 
dyspepsia, gastrectasis, and intestinal worms. Fischl found that 
66 per cent, of the cases of tetany w’ere associated with gastro¬ 
intestinal disorders; Ganzhofner, SI per cent.; Kircligasser, 75 per 
cent.; Cassel, CO per cent Ilecker 11 believes that it is very probable 
that the intestinal disturbance is not the cause, but merely coincident 
with tetany, as it would otherwise be difficult to account for the fact 
that tetany is rare in summer, when intestinal catarrh is most 
prevalent. In our American series 24 of the 30 adult cases (SO per 
cent) and 29 of the 47 infantile cases (61.7 per cent.) were of 
gastrointestinal origin. That is to say, in the whole series of Amer¬ 
ican cases 6S.S per cent, had a coexisting affection of the gastro¬ 
intestinal tract. 

• ^Gastric tetany forms one of the most characteristic groups. The 
form in association with dilatation of the stomach was first described 
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by Kussmaul in 1SG9. It is not common, as Riegel in his enormous 
clinic has seen only 4 cases, and was unable to collect more than 
23 others. Ricliartz, 20 in 1904, in his careful analysis brought the 
total number in the literature to 43. We report 4 more. The 
dilatation, though usually due to cicatricial stenosis from ulcer of 
the stomach or duodenum, may be due to carcinoma ventriculi, 
distention of the gall-bladder, or a pancreatic cyst. Hyperacidity 
and hypersecretion of the gastric juice without evident gastrectasis 
may also be an etiological factor. Two of our cases were of this 
nature. Schlesinger, Moynihan and others have reported a chronic' 
benign form of gastric tetany. In gastric tetany severe vomiting, 
less frequently the passage of the stomach tube or percussion over 
the stomach, are apt to precipitate an attack. Chronic diarrhoea 
or chronic constipation also predisposes to this condition. A few 
cases are on record, notably that of Riegel, in which intestinal 
worms were the supposed predisposing factor. Hoffmann has 
reported a case complicating jaundice. 

3. Tetany occasionally occurs in the acute infectious diseases, as 
typhoid fever, cholera, influenza, measles, and scarlatina. In 
certain epidemics of typhoid fever tetany arises, during the r dll 
height of the disease. Osier quotes Jane way* as liaving reported 
instances in this country. In cholera it is not unknown. Occasional 
examples are seen in scarlatina and measles. My tables show few 
examples of this group. Among the 77 cases there is a history of 
acute infection in 10. The infection was acute bronchitis and 
erysipelas in 3 cases each; scarlatina, influenza, pertussis, and otitis 
media occurred each in 1 case. 

4. Tetany may follow poisoning from chloroform, morphine, ergot, 
lead, and alcohol. Under this group may also be mentioned tetany 
in association with the unemia of chronic nephritis, a few examples 
of which occur in literature. 

5. Tetany of the pregnant, puerperal, and nursing women. Trous¬ 
seau originally described tetany under the name of “nurses’ con¬ 
tracture. It may develop for the first time during pregnancy and 
recur in successive pregnancies. When already present, it may 
disappear ^witli the onset of pregnancy and reappear in the later 
months. The onset occurs most commonly during lactation and, 
secondly, during the latter half of the period of gestation. When 
the menstruation is established tetany may reappear at each period. 
It is rare during labor and the puer{>eriuiii. Dr. H. M. Thomas, 21 
m 1S95, offered the following hypothesis: “The occurrence of 
tetany during pregnancy depends primarily upon some abnormality 
in the function of the thyroid gland, and it is the unusual demands 
made upon this organ in the later months of pregnancy which make 
this a favorable time for the occurrence of the attacks.” Sclimid- 

• Medical News. December, 1899. This reference has been found since going to press, hence 
is not included In oar analyses. 
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lechner," in 1005, reported a case with negative autopsy findings; 
he could find only 22 cases of tetany of this type in the literature.' 
In America during the past decade there have been 3, possibly 4, 
cases belonging to this group. 

6. Tetany and Thyroid Deficiency. Tetany may follow removal 
of the thyroid gland or, rather, as will be pointed out later, of the 
parathyroids. In 123 cases of total extirpation of the thyroid 
collected by Billroth and Wolflcr there were 19 cases. In the large 
series of thyroidectomies at the Johns Hopkins Hospital, tetany has 
never developed. Tetany has been reported complicating myx¬ 
edema by Steinlechner and Jeffrey on the Continent, and by- 
James Stewart in America. In the latter’s case there was no trace 
of the thyroid gland. No other cases of this type have been 
reported in America. 

7. Tetany may complicate other nervous disorders, as exoph¬ 
thalmic goitre, cerebral and cerebellar tumor and syringomyelia. 

There are other occasional causes, as sexual excess, masturbation 
traumatism, and insolation. 

B. Tetany in Children. Tetany occurs frequently in children 
in association with gastrointestinal disorders, acute infections, and 
rickets. In girls tetany has occurred at the time of puberty, espe¬ 
cially when menstruation was delayed. 

In Marseilles Oddo found 4 cases of tetany among 3500 cases 
under his care. Adams' collected from American literature 49 cases 
in children under two years. In these the associated condition was 
gastroenteritis in 21, rickets in S, sepsis in 3, erysipelas in 2, not 
stated in 15.^ In the subsequent 21 cases collected by me there was 
gastroenteritis in 14 cases, rickets in 4 cases, and sepsis, erysipelas, 
acute bronchitis, and congenital syphilis each in 1 case. It is but 
fair to add that 9 more cases had rickets in addition to some other 
more evident associated condition." 

Kassotvitz s and Cassel’s belief that tetany and laryngismus 
stridulus arc caused by rickets finds its main support in the remark- 
nble coincidence of both diseases, and in the parallelism of symp¬ 
toms. In the first place there is evidence of rickets in 6G to 94 per 
cent of children suffering from tetany or laryngospasm. In the 
second, the three affections occur in children between three months 
and three years of age. Finally, there is the frequency of all three 
during the spring season. But reliable observers from Prague and 
Gratz point out that only from 0.4 per cent to 2 per cent of the 
cases of rickets are attacked by tetany, and also that it is the mildest 
and not the severest cases of rickets that are associated with tetany, 
while, on the other hand, many cases of tetany show no evidence 
of rickets. Morse," of Boston, does not believe rickets to be a 
great factor in the production of tetany, for out of 7114 children 
in his clinic he found 196 cases of rickets, but only 1 of tetany. 
Itudolph Hecker" believes that the close connection between tetany 
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and rickets is due to a factor common to both diseases, namely, the 
injury to the body by the bad air in the crowded houses of the poor 
during the winter and spring months. 

Morbid Anatomy. There are but few satisfactoiy records of 
postmortem examinations. In these very little has been found. 
Loos held that there was no definite lesion connected with the 
disease. It was, therefore, considered a neurosis by many. Weiss 
believed that tetany is due to an irritable condition of the gray 
matter of the medulla and spinal cord, which is due in its turn to 
sympathetic disturbances causing irregularities in the innervation 
of the bloodvessels of the spinal cord. Schlesinger believed that 
tetany is a disease of the entire nervous system, some of the symp¬ 
toms being due to an affection of the peripheral nerves, but that the 
tetanic spasm and Trousseau’s phenomenon are the result of 
increased excitability of the gray matter of the brain, medulla, and 
spinal cord. Stasse, Niemayer, and Schultze have found a peripheral 
neuritis in their cases. Baginsky considered it an affection of the 
peripheral ends of the nerves, due in some cases to a toxic irritation, 
especially when associated with disease of the gastrointestinal tract. 
Tonnelld, Blondeau, Grisolle, Trousseau, and Bouchut found hyper- 
amiin of various portions of the brain and cord and their meninges. 
Langhnns claims to have observed a periarteritis and periphlebitis 
of the bloodvessels of the white commissure, and of the anterior 
horns of the gray matter of the cervical portion of the spinal cord. 
Several observers (Bonome, Cervesato, Sarbo, and Fenunini) have 
found inflammatory changes in the ganglion cells of the anterior 
horns of the spinal cord and medulla. They state that there is 
first hypertemia and swelling, later sclerosis and atrophy of the 
cells. Recently, R. Peters” found at autopsy in 8 cases of tetany 
an interstitial neuritis affecting the extradural portion of the roots 
of both the motor and sensory nerves. In Case 5 of our series 
MacCallum found in the parathyroid glands signs of unusual 
activity, namely, a great number of karyoldnetic figures. The 
latter is a suggestive lead. 

We must conclude, therefore, that pathologists are not all agreed 
as to the anatomical lesions that occur in tetany. 

Pathogenesis. As yet we have to content ourselves with mere 
conjecture as to the pathogenesis of tetany. 

Kussmaul formulated the theory o/ dehydration, which supposed 
a diying of the tissues of the body by the continual withdrawal of 
the body fluid, and, hence, a predisposition to an irritability and an 
instability of the nervous system. Dehydration may play an 
important role in tetany, associated with chronic diarrhoea, hyper¬ 
secretion, and gastrectasis. It does not account for the other varieties. 
Kussmaul himself abandoned it, though recently Jiirgensen has 
enthusiastically supported this theory. 

Thejre/Zex theory was advanced by Germain-Sde, and supported 
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by Berlizheimer, Muller, and Collier. According to it the spasms 
are due to irritation of the hypersensitive terminal nerves of the 
mucous membrane of the stomach, which in turn excite the cells 
in the brain. This theory is quite untenable on account of many 
obvious objections. Thus, in the first place, reflex action can be 
responsible only for evoking and not for generating tetany; secondly, 
why is not tetany more common in the numerous severe gastric 
affections? 

The theory oj intoxication was the next to be advanced. This 
seems at once more attractive. The intoxication may be exogenous, 
as in the epidemic variety, which in many ways resembles an 
infectious disease. Carpenter, 4 in 1S04, believed that in all cases 
of tetany sepsis can be assumed, and quoted cases illustrating his 
contention. He believed that sepsis resulted in nmcmia, which, 
particularly in infants, in whom the irritability is very great, and 
the inhibitory centres insufficiently developed, often predisposes to 
convulsions and other nervous diseases, such os tetany. Further, 
a condition of unstable equilibrium is set up in the nerve centres, 
under which very slight influence will reproduce from habit the 
tetanic spasm. 

But, at the best, exogenous intoxication can nccount for but a 
small number of the cases. It is rather from the autogenous intox¬ 
ication theory that we can expect most. There are two organs 
which have l>een suggested as the site of the production of the toxin, 
namely, the stomach and the thyroid gland. Let us first discuss 
what one might call the gastric autointoxication school. 

Brieger was one of the first to isolate from the gastric contents 
of sufferers from tetany a body closely allied to syntonin, which he 
believed to be capable of producing tetany. Flcxner, Ewald, Albu, 
Jacobsen, Bouveret and Devic have all isolated other toxic bodies 
from the stomach. Bouveret and Devic, 3 in a very interesting paper, 
have shown that permanent hypersecretion in a dilated stomach 
may result in the development of some toxic substance in the gastric 
contents. They extracted a substance from the gastric juice in a 
case of tetany which produced typical spasms when injected into 
two dogs. The nature of the convulsive substance they were not 
able to determine, but believed it to be a peptotoxin which, acting 
with a syntonin, is given new properties by alcohol. The essential 
factors in the production of this peptotoxin are free hydrochloric 
acid and alcohol in the presence of peptones. Further, they proved 
that Erieger's peptotoxin is produced in the course of extraction, 
and does not exist in the stomach of the patient, which statement 
they admit may be true of their own }>eptotoxin. Frankl-Hochwart 
objects to these experiments of Bouveret and Devic, as he believes 
their cases were not proven to be gastric tetany, on account of the 
absence of Trousseau's, Chvostek’s and Erb's phenomena. Let us 
add that Albu, Gumprecht, von Jaksch, Dickson and others have 
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repeatedly failed to reproduce tetany by injecting into animals 
untreated gastric contents from cases of tetany. 

Other supporters of the autogenous intoxication theory advance 
a disordered thyroid metabolism for consideration. Thus, Dr. 
H. M. Thomas, 55 in 1895, wrote: “I am inclined to entertain the 
opinion that it is probable that tetany occurring under other con¬ 
ditions (than pregnancy) will in most cases be found to be due to 
an insufficiency, absolute or relative, in the action of the thyroid 
gland or like structures. If this be true it may serve to explain why 
the disease occurs so frequently in certain localities and is so rare 
in other places.” Many observers, among others, Halsted in 
America, have produced tetany experimentally by complete removal 
of the thyroid gland. Gley, Vassale, Generali in Europe, and W. 
G. MacCallum in America, have shown that tetany following 
extirpation of the thyroid gland in dogs is due not to the loss of 
the thyroid function but to the coincident removal of the para¬ 
thyroid glands. When these glands are removed a poison which 
was formerly neutralized by them acts upon the central nervous 
system and produces tetany. MacCallum believes that spontaneous 
tetany is apparently the result of the production of so much of this 
unknown poison that the normal parathyroids are insufficient to 
neutralize it. An abnormal activity of the cells of the parathyroid 
gland in Case 4 of our series is a suggestive finding in confirmation 
of this theory. Nothin has described a body called thyreoprotein, 
and Frankel has isolated from the thyroid a body called thyreo- 
antitoxin, both of which are capable of neutralizing the toxin in the 
blood of the thyroidectomized animals. 

Lastly, Fleiner regards the action of poisonous products of metab¬ 
olism as of less importance than other factors and incapable of 
acting without them. These factors are the heightened mechanical 
and electric irritability of muscles and nerves, and especially the 
influence of voluntary innervation of the muscles in the presence of 
a disposition to tetany. In other words, he considers a tetanic spasm 
as the conversion of a voluntary into an involuntary muscular con¬ 
tracture. He assigns the cause of the heightened mechanical and 
electric irritability to the old theory of Kussmaul— i. c., dehydration 
of the body in general, but especially of the muscles, nerves, and 
the central nervous system. The great objection to Fleiner’s theory 
is that it suffices only as an explanation for the gastric form of tetany. 

Symptomatology. Let us now discuss in detail the various 
symptoms. 

Muscular Cramps. These are the characteristic feature of the 
disease. The exciting causes are overexertion and exhaustion, 
muscular effort, emotion, sudden changes in temperature, an attack 
of vomiting or acute diarrhcea, percussion over the stomach, gastric 
lavage, or pressure on the affected limb. There are usually definite 
prodromata, as numbness, tingling, and formication in the extremities, 
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which were present in 13 of my series. Occasionally headache, 
malaise, and mental depression occur. Vomiting was the precursor 
of the paroxysm in 14 cases. 

The spasms have certain definite features. They are bilateral 
and tonic in character, usually commencing at the periphery and 
gradually spreading upward until the entire musculature of the 
body may be involved. The hands are most commonly affected, 
giving rise to the so-called “obstetrical hand,” from the fact that 
the fingers are flexed at the metacarpophalangeal joints, extended and 
adducted at the two distal joints, while the thenar and hypothenar 
eminences are contracted so as to deepen the palm of the hand, 
and the thumb is strongly flexed across the palm. The hand may 
then be flexed at the wrist and drawn toward the ulnar side; the 
forearm semipronated and flexed at the elbow; the arm drawn 
closely to the side or flexed across the thorax. The muscles of the 
shoulder girdle are rarely involved. In tlie lower extremities the 
feet assume a position of talipes equinovarus, with inversion of the 
foot, plantar flexion of the tarsus and metatarsus, while the toes 
are flexed on the sole at the metatarsophalangeal, and extended 
at the distal joints. In severe cases the leg may be flexed on the 
thigh and the thigh on the pelvis. All four extremities or only 
one may be attacked. In my series both the arms and legs were 
involved in 61 cases, the arms alone in 14, and the legs alone 
in 2 cases, of which both were children. Occasionally spasm occurs 
in the muscles of the face, resulting in the “ risus sardonicus.” This 
was present in IS cases. Still more rare is the involvement of the 
muscles of mastication (trismus), though that this does occur in 
tetany as well as in tetanus must not be forgotten, as it was present 
in 10 of my series. Spasm of the muscles of the neck, or of the back, 
or of both, was present in 24 cases, and in several gave rise to well- 
marked opisthotonos. The thoracic and abdominal muscles were 
involved in G and 3 cases, respectively. Spasm of the larynx is not 
uncommon in children (10 cases in my series), and in association 
with rickets may be the predominating feature. In adults laryngo- 
spasm is of grave moment and occurred but twice in 37 cases, of 
which one recovered and the other died. The tongue and eye 
muscles may also be involved, as was true of each of 2 cases. In 
severe cases, as in 3 of my series, the dinphragin itself does not 
escape. In a few isolated cases the bladder has been attacked. 
The paroxysm is usually intermittent, though it is sometimes 
continuous with exacerbations of the spasm. While usually tonic 
in character it may be clonic at the onset, and in some cases from 
this fact may be mistaken for epilepsy; thougli it should be borne 
in mind that in true epilepsy the tonic stage always precedes the 
clonic. A general convulsion occurred in 13 cases of my series, 
of which 9 were children. 
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Laryngospasm. A few words about this special form of spasm, 
commonly known as laryngismus stridulus, will not be out of place. 
Escherich and Loos maintain that laryngospasm has no causal 
connection with rickets, and is but a special form of tetanic spasm 
of the respiratory muscles. Escherich found in 300 cases of laryngo- 
spasm the symptom-complex of tetany was absent only two or three 
times. Ganghofner found that 94 per cent, and Fisehl 63 per cent 
of these cases presented tetany symptoms. Kassowitz and Kalischer 
deny any relation between tetany and laryngospasm. Cassel found 
spasm of the glottis only twice in 60 cases of tetany, while in 116 
cases of laryngospasm tetany occurred only twice. Further, both 
Cassel and Kassowitz regard laryngospasm as a nervous symptom 
of rickets. This great divergence of opinion depends upon the 
various conceptions by the numerous observers of the features 
essential for a diagnosis of tetany. Now most are agreed that in 
the majority of cases laryngismus stridulus is associated with tetany, 
but also that a certain number of cases of laryngospasm form a 
special group independent of tetany. 

Accessory Phenomena. There are certain accessory phenomena 
which are more or less characteristic of tetany. 

1. Trousseau's Phenomenon. Pressure on the nerve trunks and 
bloodvessels of the affected limb, more especially of the upper 
extremity, will reproduce a typical spasm. This susceptibility may 
last some time after the cessation of a tetanic spasm, though it is by 
no means invariably present. It was positive in 80 per cent, of the 
45 cases of my series in which it was tested (positive in 36, doubtful 
in 3, and negative in 6 cases). It is the first of the accessory symp¬ 
toms to disappear. In children the phenomenon is not as marked; 
generally, only adduction of the thumb, curving and adduction of 
the fingers, and pronation of the hand occur. It is said to be often 
present in hysteria. 

2. Chvoslek’s phenomenon implies increased mechanical irrita¬ 
bility of the motor nerves and the muscles. Thus, on tapping the 
motor nerve supplying the affected muscles the spasm will be 
reproduced. The so-called “facial phenomenon” may be produced 
by gentle pressure over the seventh cranial nerve, either at its exit 
from the stylomastoid foramen or along its extracranial course. 
Schultze found mere stroking of the face will produce blinking of 
the eye or drawing up of the angle of the mouth. In my series it 
was present in but 20 of the 40 cases in which it was tested for 
(50 per cent.). This facial phenomenon is stud to be also found in 
hysteria, epilepsy, chorea, and other nervous affections. 

Escherich in his Traite des Maladies describes the “mouth 
phenomenon” which implies the occurrence, after tapping the 
comer of the mouth or the upper lip, of a contraction of die orbic¬ 
ularis oris on the opposite side, while at the same time the lips are 
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brought forward as if for whistling. Thiemich described in 2 cases 
the labial phenomenon, which is a sudden contraction of the orbic¬ 
ularis ons occurring in the waking child on tapping any part of the 
upper hp, the mouth being brought forward in a snout-like manner 
d. trb a phenomenon implies increased electric irritability of the 
motor nerves and muscles to both the interrupted (faradic) and the 
constant (galvanic) current, but more especially to the latter. It 
is the most constant phenomenon, and may be demonstrated for • 
weeks after the disappearance of the spasm. Frankl-Hochwart 
always found increased galvanic irritability, though in my series it 
occurred m only 12 of the 15 cases tested (80 per cent.). The ulnar 
nerve is usually the most susceptible to this reaction; the facial nerve 
rarely so. In health the earliest and greatest response is seen on 
closure at the cathode pole, while in tetany a prompt contraction is 
r S?l e ' **“2 practically alike on opening or closing, 
“iiiii i found m his case the rare phenomenon which he 
called catelectrotonus tetanus.” That is to say, with the cathode 
on the nerve, when the current was still very weak, often before the 
galvanometer indicated the passage of any current, one could notice 
hbnllaiy contractures in the muscles, and as the current was 
increased the contractures became more marked and the muscles 
began to be tetamzed; this tetanus continued to increase until all 
the muscles supplied by the nerve were thrown into a strong, steady 
spasm, which passed oil suddenly if the current were broken, or 
gradmdly if it were gradually decreased. If the anode were sub- 
sbhited for the cathode, no such occurrence took place. This 
contracbon has been noticed but once before by von Bechterew. 
leters has recently called attention to the “jumping-jack sign.” 

I his is brought out by placing the anode on the breast and the 
cathode on the lower cervical vertebra:; stimulation by a current 
of 3 to 4 milliam peres will cause the arms to jerk up and out like 
a child s toy. Further, this author has found that the cerebrospinal 
“increased, and that after lumbar puncture it is impossible to 
elicit the jumping-jack sign,” owing to the relief of the pressure in 
the spinal canal. 


4. Sensory Phenomena. There is pain during the spasm in 
severe cases, sometimes of great intensity. Pain or tenderness was 
present in 43 of the 47 cases where this point was noted. Superficial 
distress occurs in the form of formication and burning. Panestbesiie 
also occur as sensations of heat and cold and “pins and needles ” 
Amesthesta occurs rarely-being present to a slight degree in 2 
cases, but to a marked extent in 1 case associated with paraplegia. 
Uptic neuritis has been reported in obscure cases. The sensorium 
remains clear, as a rule, and loss of consciousness is the exception, 
though in my series there was delirium in 1 case and unconsciousness 
in 4 cases. 
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Hoffmann’s phenomenon implies increased irritability of the 
sensory nerves to both mechanical and electric stimulation. In 
other words, tapping over a sensory nerve or the passage of an 
electric current through the affected region will result in parses- 
thesiie or even pain. Unfortunately this sign was tested in only 
4 cases, but was found present in 3 (75 per cent). 

The tendon reflexes are variable, being sometimes increased 
(13 cases), sometimes diminished (4 cases), or even absent (4 cases), 
and sometimes normal (13 cases). The epileptiform attacks which 
are observed in tetany are rightly considered not a mere complication, 
but as being manifestations of the symptom-complex. 

5. The phrenic phenomenon was first described in 1902 by 
Solovieff. 22 He observed in 2 cases a drawing in of the lower inter¬ 
costal spaces of the left half of the thorax with each heart beat. 
Further, on radioscopic examination the left half of the diaphragm 
contracted with each heart beat, while the right half contracted only 
with each respiration. The value of this sign remains to be 
determined. 

Vasomotor and Trophic Phenomena. In the chronic and more 
rarely in the acute forms of tetany one finds secretory and trophic 
disturbances. Thus solid a?deraa of the hands or feet with redness 
of the overlying skin may develop, and either disappear during the 
paroxysm or persist in the intervals. It was present in 11 cases of 
my series. Occasionally there is effusion into the tendon sheaths 
or joints. Flushing of the face (3 cases), injection of the eyes, 
redness or even marked cyanosis of the ears or hands (4 cases) are 
not unknown. Sweating (3 cases), dryness of the skin, desquama¬ 
tion (1 case), falling out of the hair or nails are seen. Occasionally 
one observes erythematous, herpetiform, scarlatinal, morbilliform, 
and urticarial eruptions. In my series one case showed an erythema, 
while in another a definite purpura was noted. Pigmentation of the 
skin also occurs, due possibly to vascular obstruction from spasm 
of the underlying muscle. Cataract is also seen. Peters believes 
the latter to be due to obstruction of the circulation in the vessels 
adjacent to the lens from spasm of the ciliary muscle, and hence to 
interference with its nutrition. 

General Symptoms. The pulse is often accelerated. There may 
be rapid breathing or even dyspnoea from spasm of the diaphragm. 
The temperature, though usually normal, may range between 99° 
and 101°. The pupils, according to Bouveret and Devic, and Cun¬ 
ningham, are contracted during the attack of tetany. Trevilian and 
Kussmaul have observed widely dilated, immobile pupils during 
the paroxysm. Transitory blindness has been recorded by Kuss¬ 
maul, Bouveret, Trevilian, and Cunningham. 

The urine varies greatly. Hoffmann, Neuser, Mader and Frankl- 
Hochwart on the Continent and Locke in America have each 
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reported a case of polyuria. More usually there is diminution in 
the amount of urine, if not complete suppression, especially during 
a severe attack. This occurred twice in my series. Albuminuria" 
we believe, is frequent during and immediately following the 
paroxysm, though there may be no evidence of renal disorder 
postmortem. Albumin was present in 9 of 21 cases in our series 
where this was noted; 6 of these 9 were cases from the Johns Hopkins 
Hospital. The presence of albuminuria further suggests the toxic 
nature of tetany. Among 72 cases of tetany in children examined 
by Loos, only 2 showed albumin in the urine. Tube casts were 
found in one case reported by Cunningham. 15 Acetonuria, aceturia, 
and, more rarely, glycosuria, occur. Indicnnuria has been observed 
by some. Ewald has also isolated a peptotoxin from the urine. 

Diagnosis. Anyone conversant with tetany will be at once 
struck with the manifold and apparently dissimilar conditions with 
which it may be associated. One is forced to conclude, from a 
consideration of these, that tetany is not a disease sui generis, but 
rather a symptom complex. Morse, 15 in 1S9S, wrote: “Like 
epilepsy tetany must be regarded as a nosological entity and not as 
a definite disease.” Franld-Hochwart, Fleinert and Uty restrict 
the term tetany to a condition in which typical muscular spasms 
exist together with the accessoiy phenomena of Trousseau, Chvostek, 
Erh and Hoffmann. Morse and others believe that the only pathog¬ 
nomonic symptom of tetany is the spontaneous, intermittent, mus¬ 
cular contracture. The former states that Trousseau’s, Erb’s, and 
Chvostek’s phenomena are not pathognomonic of tetany and do not 
either singly or in combination afford sufficient ground for the 
diagnosis of the disease, because tliev are not constantly present 
and may occur in many other conditions. Frankl-Hochwart, how¬ 
ever, recognize, in addition to true tetany, incomplete, latent, and 
so-called tetanoid forms, where spontaneous spasm is absent, but 
where Trousseau s, Erb’s, and Chvostek’s phenomena are present. 
He also recognizes cases with typical muscular spasm without these 
accessoiy phenomena. Strong believes that these tetanoid forms 
are usually in association with some gastric derangement. During 
the past year we had under observation a neurotic woman, thirty- 
four years of age (Hosp. No. 4S/95), who, following severe and per¬ 
sistent nervous vomiting, complained on several occasions of numb¬ 
ness and cramps in her hands. Twice during gastric lavage there 
was a definite tetanic spasm of the hands and wrists which disap¬ 
peared after the withdrawal of the tube. 

One other patient (Hospital No. 5S41), suffering from carcinoma 
of the pylorus, with vomiting of large quantities of fluid, also 
complained of cramps in the hands and stiffness in the jaws. Two 
days after tills complaint the muscles of the arms and feet became 
rigid and drawn up. This spasm lasted for seven to nine minutes 
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and then disappeared. No Trousseau's phenomenon could be 
elicited. 

Differential Diagnosis. A typical ease of tetany should 
present no difficulties. Under some circumstances one has to 
f exclude tetanus, hysteria, meningitis, and epilepsy. In tetanus the 
spasms are more continuous and beginning in the masseter muscles 
spread to the throat and trunk. There is also pyrexia. The course 
of the disease is progressively downward. Furthermore, a source 
of infection is often found. 

Hysteria may simulate tetany to a remarkable extent. Here, 
however, the contractures are rarely bilateral. Psychoses of various 
forms are prominent Sensory disturbances, transitory paralyses, 
emotional outbreaks, or optic difficulties are present Convulsions 
with more or less loss of consciousness occur. In women ovarian 
tenderness is also suggestive. Trousseau’s phenomenon is usually 
absent, though Charcot and others state that it may occur in 
hysterical subjects. We cannot agree with Gilles de la Tourette, 
Raymond and Murray 1 * that nearly all cases of tetany are mani¬ 
festations of hysteria. 

A case illustrating the similarity of hysteria to teumy occurred in 
the medical service of the Johns Hopkins Hospital (Hosp. No. 
40797). 

Though possibly it might have been considered tetany by some 
observers, we have not included it in our series, in view of the 
well-marked hysterical stigmata present, and the subsequent history 
of the case. 

Meningitis. The character and distribution of the spasm, and 
the more pronounced general as well as the sensory symptoms, 
together with the absence of the peculiar excitability of tetany, 
serve to differentiate spinal meningitis. In children, however, 
tuberculous meningitis may be misleading. Frankl-Hochwart 
quotes the case of a four-year-old boy, who, during anaesthesia for 
an operation for tuberculosis of the knee-joint, developed typical 
tetany of the hands. Two days later he died of tuberculous menin¬ 
gitis. In the colored wards of the Johns Hopkins Hospital a female 
child one year old developed, twelve hours before death, general 
convulsions with typical tetanic spasms of the upper and lower 
extremities, which were only partially relaxed by chloroform. At 
the autopsy a tuberculous meningitis was found. 

In epilepsy of the Jacksonian type the spasm begins always 
unilaterally, and, if it becomes general, consciousness is lost. The 
paroxysm is of short duration, and is followed by weakness for a 
definite period in the muscles first affected. 

Prognosis. The outlook is usually good. The chief danger 
occurs “when the paroxysms are veiy violent, causing considerable 
and repeated interference with respiration, with signs of cedema of 

YOU 131, NO. 2.—JTBBUABT, 1906. 22 
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the lungs” (Gowers). In children with chronic diarrhoea the 
mortality is high. In tetany associated with gastrectasis the mor¬ 
tality* is still higher, ranging from 60 to 70 per cent, according to 
the most conservative estimates. Tetany following acute infection, 
exposure to cold, exhaustion, rickets, and the administration of 
toxic substances, generally runs a mild course. In the epidemic 
variety* the prognosis is very favorable. Tetany in pregnancy and 
lactation is scarcely ever serious, and commonly ceases at the birth 
of the child or after weaning. Tetany excited by labor pains has 
occasionally led to fatal results. In '‘surgical tetany” or that 
following the total extirpation of the thyroid gland, the course may 
rapidly prove fatal. In Billroth’s series of 12 cases, $ died, 2 became 
chronic, and 2 recovered. 

Treatment. The first indication is to correct the predisposing 
condition, such as the diarrhoea, vomiting, pregnancy, etc. In 
the gastric variety one should practice frequent lavage* with large 
quantities of w*arm fluid, either plain water, normal salt solution, 
or some mild antiseptic, as Condy’s fluid or boric acid. Greenfeld 
recommends a solution consisting of two drachms of sodium phos¬ 
phate to a pint of w*ater. Purges and emetics also help, while active 
diaphoresis and diuresis should never be omitted. In the form 
associated with gastrectasis surgical intervention is certainly indi¬ 
cated. Cunningham" and Warbasse 28 have collected 9 cases treated 
surgically, with a mortality of 33.5 per cent, as compared with a 
mortality of 65 to 70 per cent, in the cases treated by medical 
means. 

The operations of gastrojejunostomy, or pyloroplasty relieve the 
stagnation of -the stomach contents and so prevent further absorp¬ 
tion of the toxic substances, whatever they may be. 

In the tetany of pregnancy and in any cases associated with 
thyroid deficiency the exhibition of thyroid extract is indicated. 
Very remarkable results have been obtained by Bramwell and 
Gottstein in Europe and Cabot in America, by the use of thyroid 
extract in tetany other than that of pregnancy. Maestro, after 
treating three cases in children with raw or slightly cooked thyroid 
gland, concluded that the method is exceedingly useful, as it always 
diminished the intensity and the frequency of the attacks and 
shortened the duration of the disease. Negative results have also 
been reported. 

Vassale had great success with the administration of para¬ 
thyroid extract in a case of a child with tetany. Beidl, however, 
in experimental tetany in parathyroidectomized animals, found the 
use of parathyroid extract only of slight benefit, w’hereas larger 
doses of the thyroid gland were followed by surprising results. 
Dr. H. M. Thomas’ case is being fed with parathyroid extract 
with apparent benefit by Dr. W. G. MacCallum. 
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For the spasms themselves, absolute rest in bed, cold to the spine, 
tepid baths, hot packs, opium, bromides, chloral, and other drugs 
have been toed with little or no result The administration of 
chloroform to primary amesthesia may lessen the severity of the 
spasm. J 
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Analysis of the Cases of Tetany in Adults in 


+ = positive. — «=, negative. 




Sex. 

! 

Muscular spasm. 

s' 

n 

* 

No. 

Antbor and 

and 

Associated Prodromata. 




a 



journal. 

age. 

disease. 




i 

► 

_ 




Site. 

a 

I 

Duration. 

e 

3 


A. With Dilatation of the Stomach. I. Gastric Tetany. 


1 

James. Presb. 

M. 

Pyloric 

Abdominal 

Legs, arms, 

Severe. 

43 hrs. 


-f- 

o 


Hoep. Reports, 

29 

stenosis. 

pain, Tomlt- 

abdomen. 





1896. 



lug. 

face, and 










neck. 






2 

Preble. Joum. 

M. 

Gastrec- 

Vomiting. 

Arms and 

Mild. 

0 



o 


Amer. Mod. 
Assoc., 1838. 

82 


masse tens. 







3 

Ladd. Med. 

M. 

G as tree- 

Vomiting. 

Arms, legs, 

Severe. 

24 hrs. 

0 

0 

o 


Council, 19QL 
8trong. Boat. 

29 

taaa. 

abdomen. 




4 

M. 

Gastrcc- 

Abdominal 

Arms, legs, 

Moderate 

2 wks. 

+ 

0 

0 


Med. and Surg. 

13 

tasis. 

pain, vomit¬ 

face. 





Joum., 1902. 



ing. 






5 

Cun nine ham. 
Ann. ofSurg., 

M. 

2S 

Pyloric 

stenows. 

Vomiting, 

numbness. 

Arms, legs, 
face. 

Severe. 

20 mo8. 

+ 

+ 

0 


190L 



and tingling 











of hands. 







6 

Warbosse. Ibid., 

M. 

Gast rec¬ 

Vomiting, 

Legs, arms, 

Severe. 

4yrs. 

0 

0 

0 


1901. 

S3 

tal 

dizziness. 

face, neck. 








(slightly) 

choking. 

and back. 






7 

Howard. Case i 

M. 

Gastrec- 

Tickling In 

Arms, legs. 

Severe. 

3 wks. + 

+ 

+ 

+ 



24 

fmrts 

legs- 

face. 





8 

Ibid. Case 3. 

M. 

Gastrec- 

Faintness 

Hands and 

Mild. 

3 min. 

0 

0 

0 


Ibid. Case 4. 

62 

taals. 

and pallor. 
Numbness, 

forearms. 




9 

M. 

Pyloric 

Arms, legs. 

Severe. 

48 hrs. 

+ 

+ 

0 



68 

stenosis. 

epigastric 

pain. 

and face. 





10 

Ibid. Case 6. 

M. 

Gas tree- 

Numbness 

Arms and 

Moderate 

8 mos. 

+ 





45 

rants 

and formica' 

faco. 








tlon. 







B. Without Dilatation of the Stomach . 


u 

Larrabee. Boat. 

F. 

Acuto gas¬ 

HcadAche 

Arms. 

Mild. 

21 hrs. 

+ 


o 


Med. and Surg. 

26 

tric. 

and nausea. 






Joum., 1899. 









12 

HilL CoLMed. 

F. 

Acute gas¬ 

Numbness 

Arms, legs, 

Moderate 

2 hrs. 

+ 

+ 

0 


Joum., 1899. 

34 

tric. 

and tingling. 

face, and 



13 

Strong. Boat. 

F. 

Acute gas¬ 

Vomiting | 
and head- ; 

throat. 
Arms and 

Mild. 

3 hrs. 

f 




Med. and Surg. 

IS 

tric. 

masseters. 





Joum., 1902. 



ache. 






14 

Einbora. XXth 

M. 

Chronic 

Pain in epi¬ 

Arms and 

Moderate 

Every 

0 

0 

0 


Cent., 1896. 

2S 

gastric. 

gastrium. 

legs 

week. 








restless. 






15 

Bundy. Phil. 

M. 

Gastric. 

Gastric Irri¬ 

Arms, legs, 
face, neck. 

Severe. 

4 wks. 

+ 




Med. Joum., 1899. 



tability. 








abdomen. 






16 

McCaskey. Fort 
Wayne Joum., 
1899. 

M. 

23 

Gast-hrper- 

acldity. 

Aching pain. 

and thorax. 
Legs and 
hands. | 

Severe. 

4 wks. 

7 

0 

0 

17 

Hunter. Stylos, 

F. 

Gastric. 

Aching and 

Hands, feet. 

Severe. , 

7yra. 

0 

0 

0 


1900. 

40 


swelling of 

trunk, dia¬ 









joints. 

phragm. and 











masse ter*. | 







1 Reports of 17 cases by the following authors were not included tr 
no data): 3 cases by Torek in 1S9S (no data); 1 case by Wilson in if 
otal to 47 cases of adult tetany. 


reason of the incompleteness or data. 
19 (no data); S cases by Strong in 1902 
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Amebica from January 1,1895, to January 1,1905.’ 

0 = not stated. ? = doubtful. 


Sensory 
phenom- ! 

Unusual 

phenomena. 

Reflexes. 

Temp. 

1° F.). 

Urine. Bowels. 

Result 


ena. 

! 


pulse, 

resp. 

i 




A. IFtVA Dilatation of the Stomach . 


Pain. 

Cyanosis, mo¬ 

Normal. 

T. 101-105 
P. 120-140 

0 

Constipa¬ 

Death. 


tor aphasia. 



tion. 


fibrillary con¬ 
traction of 
muscles, tris¬ 
mus, rlsua 
sardanicus, 
opisthotonos. 


R. 24 




0 

0 

Ex aggers 

ated. 

T. 101 

Normal. 

Diarrhoea 

0 

0 

0 

0 

T. 100 

0 

0 

Death. 

0 

° 

0 

0 

0 

Constipa¬ 

Well. 






tion. 


Pain. 

Unconscious, 

Exagger¬ 

ated. 

T. 99 

Albumin 

Constipa¬ 



trismus, mo¬ 

P. 100-126 

and casts. 

tion. 



tor aphasia, 
poor vision, 







contraction 






No pain. 

of pupils. 
Unconscious. 

0 

0 

0 

0 

„ ’ 

convulsions, 1 






spasm of 






0 

glottis. 

Fibrillary 

Normal. 

T. 98V& 

P. 88-92 

Trace or 

Diarrhoea 

Unlm 


muscular 
tremors In 


albumin. 

proved. 


hands. 






0 

Twitching 

0 

T. 98s; & 

Trace of 

Constipa¬ 

Well. 

Agonizing 

of arms. 


P.68-80 

albumin. 

tion. 

Stupor, an¬ 

Exagger¬ 

ated. 

T.905 

Moderate 

Regular. 

Death. 

pain. 

uria, dys¬ 

P. 76-104 

albumin. 


phagia. 


R. 20-24 




Severe 

0 

Dimin¬ 

T. 101 

Trace of 

Constipa¬ 

Unim¬ 

pain. 


ished. 

P.68-96 

albumin. 

tion. 

proved. 


B. Without Dilatation of the Stomach . 


I. Gastric Tetany. 

i Previous attack 6 months ago; 
acute nephritis at autopsy. 


Pulmonic hypertrophic osteo¬ 
arthropathy also present. 

Death after second attack; at 
autopsy perforation of cardia. 

Gastric analysis showed T. a. 
0.21, HCl 0.0365 per cent. 

T. a. 0.3, HCl 0.18 per ct., hb. 
60 per ct., r. b .c. 4.900,000, w. 
b. c. 9,000; spasm induced by 
lavage; post gastroenteros¬ 
tomy. 

a-o reign bodies In stomach; 
^astratomy twice. 


■ath eight months later from 
thenia; hb. 30 per ct, r.b.c. 
...4 GO,000, w. b. c. 3,600, T. a. 
56, HCl 21. 

T. a. 60. HCl 54; one attack 
during removal of test meal. 

Marked stagnation of gastric 
contents; T. a. 40, HCl 10, 
hb. 70 per ct, r. b. c. 4,056,000, 
w. b. c. 17,480; at autopsy cb. 
nephritis. 

Hb. 83 per ct. r. b. c. 4,536.000, 
w. b. c. 5,140. T. a. 30, HCl 19; 
slight retention of gist con¬ 
tents. 


Severe 
pain and 
prickling. 

Syncope. 

0 

Normal. 

0 

Regular. 

Well. 

rain. 

Congestion 

0 






of lace. 






Hyperes¬ 

thesia. 

0 

Normal. 

T. 99.8 

0 

0 


0 

Trismus, 

0 

0 

0 


/ 


alternating 
with epilepti- 





proved. 

Pain. Itch- 

form couvuL 





WelL 

lug of skin. 

at times. 





Pain, para¬ 
plegia. and 

“Claw hand” 

Exagger¬ 

ated. 

P.108 

Normal. 

Regular. 


anesthesia 






at onset. 







Pain. 

Opisthotonos, 

0 

T. 100.5 

Albumin. 


M 


trismus, red¬ 
ness of t ice. 




tion. 



Tetany followed a 'dietetic 
error. 

Symptoms of hyperacidity and 
possibly gastric ulcer. 

Fatigue factor present 


HCl diminished. 


For five years had attacks of 
tetany of two to three days’ 
duration. 

T. a. 90, HCl 40; hysteria pos¬ 
sibly. 


Occurred twice In pregnancy; 
attack began at sixth month. 


fnn 1 if«F. r ? b ? ble the diagnosis: 3 cases by Murray In 1896 (hysteria); 1 case by Lloyd In 1897 

(no data); 5 cases by Brown In 1902 (no data); 1 case by Gordon in 1903 (hysteria)!' These would bring the 
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j Muscular spasm. 

s . 
a 

j 

Author and 

and Associated 




S 


Journal. 

age. disease. 








Site. | 

Intensltyj 

Duration.' 

b 

3 


B. Without Dilatation of the Stomach. 


Morgan. PhiL 
Med. Joum.,l90L 

M. ;Gast.hyper- Vomiting 

40 acidity. and lassitude 
F. Gast-hyper-' Gastric dU- 
60 acidity, i treaa and 

Arms. 

Severe. ; 7 yrs. 

0 

0 

0 

Morgan. Ibid. 

Arms and 
neck. 

Moderate'8-10 mos. 

0 

0 

0 


t weariness. 





Howard. Case!. 

M. Gajrt.h^per-j Vomiting. 

Hands, fcet, 
face, and 

Severe. 3 mos. 

- 

- 

+• 


■ j 

limbs. 





Ibid. Case 5. 

M. .Gaat-hyper-j Tingling In 
color, j acidity. hands. 

Hands and 
feet. 

Moderate 3 wks. + 

+ 

+ 

+ 


22 


Ibid. 


Case 7. 


M. 

23 


II. Intestinal Tetany. 


Chronic I Tingling In 
diarrhoea. flngera. 


Anna. legs, 
and neck. 


Severe. , 6 mos. 

i 


+ ! + ; 


Btrong. Boat 
Med. and Surg. 
Joum., 1902. 

Brown. Med. 
News, 1902. 


III. Gastrointestinal Tetany. 


M. 

44 

Gastro¬ 

enteritis. 

0 

1 Arms and i 
jaws. 

Mild. 

; 0 j 0 

0 

0 

M. 
29 ! 

Gastro- 
i enteritis. 

Colic and 
nausea. 

Legs, arms, j 
i and trunk. 1 

Mild. 

i j 

i 3-4 wks. | 0 | 

+ i 

0 


IV. Tetany of Pregnancy and Lactation. 


25 

Thomas. Johns 
Hopkins Hasp. 
Ball., 1895. 

F. 

S3 

Pregnancy, 

: para vit. 

Fatigue and 
aching. 

All muscles, 
face, and 
larynx. 

Severe. 

12 yrs. 

-f + 

+ 

26 

Lothrop. Boat. 
Med. and Surg. 
Joura, 1896. 

F. 

30 

[Pregnancy, 

• para iv. 

Numbness 
and prick- 
llngof bands, 

Arms, legs, 
and face. 

Severe. 

10 wks. 

+ , + 

+ 




! ■ 

nervousness. 






27 

Bundy. Joum. 
Kerr, and Meat 

F. 

32 

, 

1 Lactation, 
j para m. 

0 

Arms. 

Slight 

3 mos. 

+ j + 

+ 


Dis., 1899. 









V. Unclassified Tetany. 


Park. New York 
Med. Joura., 
1896. 

F. 

37 

Lactation, Cramp in 
pertussis. . arms, spasm 

1 of glottis. 

Legs, arms, ■ Severe, 
back, law, 
glottis, dia- ! 
phragm. , 

2 mos. 

0 

0 ; + 

! 

Smith. Phil. 
Med. Joura., 
1899. 

M. 

21 

Sudden ** Oppres- 

exertlon. , alon.” 

Anns, legs, [ Severe, 
abdomen, 
tongue. 

20 min. 

0 

i 

0 

0 

Locke. Bost. 
Med. and Sure. 
Joura., 1902. 

M. 

33 

Alcohol, ' Numbness, 
exertion, vomiting and 
exposure, micturition. 

Arms, legs, ' Severe, 
rt. st. mast. 

23 lire. 

+ 

o 

1 

0 
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Sensory 1 Unusual 

phenom- ] phenomena. Reflexes. 

eD4 ’ | j 

Temp. 

(° f 

pulse, 

reap. 

Urine. 

Bowels. 

Result. 

B. Without Dilatation of the Stomach. 




Intense [ Muscnlar ; 0 

pain. twitching*. . 

Pain. ; Swelling of . Normal, 
muscles of ! 
neck. ! 

0 

T. 99.8 
P.60 

Normal. 

0 

0 

Regular. 

Well. 

Pain, men-Pain in abdo- Dlmin- 
tal excite- men. , lshed. 

menu 

T. 98-100 
P. 76-120 

Normal. 

Constipa¬ 

tion. 

" 

No pain: Delirium, : Normal, 
dizziness, iiysuria. 
vertigo. . I 

0 

0 

Constipa¬ 

tion. 

“ 


Recurring attacks for 7 yean; 
occasional unconsciousness. 
Complicated by epilepsy ; tet¬ 
any once alter lavage. 


Hypersecretion; gastric- ni¬ 
cer!?): T. a. 70, HC165, hb. 95 
per cL, r. b. c. 5,516,000, w. b. 
c. 9,000. 

Gastrectasls (?); T. a. 95, HC171; 
no enlargement of thyroid. 


Convulsions.] k. k. | Normal, 
sluggish.' 


II. Intestinal Tetany. 

Diarrhoea j 


Weakness | 
and stiff¬ 
ness of 
hands and 

i ><*«• 

Pain,slight 
anaathcsla.1 


III. Gatfroinletlinal Tetany . 


0 

o ; o | o 

Diarrhoea 

0 ] 

0 

0 i 0 1 0 

Diarrhoea 

Well. 


Clubbing of fingers, no goitre, 
marked subacfdlty of gastric 
juice; hb. 78-94 per cL, r. b. c. 
5,165,000, w. b. c. 9,000; gun¬ 
shot wound of head eight 
years previous. 


! Russian : gastric tymp. one 
' Inch below navel. 


IV. Tetany of Pregnancy and Lactation. 


Intense 

pain. 


Pain and 
hyperes¬ 
thesia. 


0 


Cyanosis and 

Exaggcr- T. norm, 
ated. P.76-104 

Normal. 

Normal. 

Well. 

■welling of 
hands, fibril¬ 



lary contract. 





orb. path. 
Flushing, 

Absent, i T. 10QV* 

Normal. 

Constipa¬ 


sweating, and 
fibrillary 

P. norm. 


tion. 


twitching of 





face. 

j 




0 

1 

0 1 0 

1 

0 

0 

0 


Occurred la last half of six 
pregnancies. 


Tetany two hours one year 
ago; now seven months preg¬ 
nant ; cessation after labor. 


Italian ; first attack 7 yeara 
ago; occur every spring, es¬ 
pecially at lactation. 


V. Unclassified Tetany. 


Fain. 

Cyanosli, 
hiccough, 
spasm of 
diaphragm, 
trismus, opis¬ 
thotonos. 

0 

0 

0 

0 Well. 

: 

Patient had chronic endome¬ 
tritis; under severe nervous 
strain; tetany at succeeding 
menses. 

0 

Cyanosis. 

dyspnoea, 

motor- 

spbasla. 

0 

0 

0 

0 j .. 


Tingling 
and numb¬ 
ness, Blight 
anxstbesla. 

Cyanosis, 

sweat. 

0 

0 

Polyuria. 

o s » 

Prolonged exertion in cold 
and wet; three attacks in 
seven years. 
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Author and 

1 

Sex and 



Journal. 

age. 

disease. 

1 

Preston. New 

F. 

j 


\ ork Med. Jour. 
1835. 

SKyra. 



Lewi. Arch, of 


I Rickets. 

i 


Pediatrics, 1805. 

9 mo*. 

3 ) Lewi. Ibid. 

M. 




8 inot 

j (?) rickett 

4 

Lewi. Ibid. 

M. 

G astro- 



8 moe. 

Intestinal 

5 

Lewi. ibid. 

M. 

(7) rickets. 



13 mo*. 

Intestinal 
(7) rickett 

6 

Crandall. Ibid.. 

M. 

Bronchitis, 



c mot 

rickett 

7 

Crandall. Ibid. 

M. 




12 moe. 

Intestinal 

8 

Lothrop. Host 

M. 

(7) rickett 


Med. and Surg. 
Journ., 1836. 

3 yra 

Intestinal. 


Lothrop. Ibid. 

M. 

Sup. otitis 



18 mot 

media. 

30 

Krauss. Med. 
Record, lege. 

M. 

6 moe. 

rickett 

Gastro¬ 

intestinal, 




dentition. 

11 

Krauss. Ibid. 

M. 




18 mce. 


12 

Krauss. Ibid. 

M. 

brunch Hit 



13 moe. 

Intestinal, 

13 

Krauss. Ibid. 

F. 

bronchi tit 
BronchlUt 

14 

Krauss. Ibid. 

9 mo*. 

F. 




11 mot 

intestinal, 

bronchitis. 

15 

Preab. 

Hasp. Rep., 1696. 

F. 

6 yrt 

dentition. 

Gastro¬ 

intestinal. 

16 

Ferguson. Pedl- 

M. 

Phimosis. 

17 

„ airics, 1836. 


Ferguson. Ibid. 

M. 




18 mot 

intestinal. 

18 

McConnell. 

M. 



Record, 1896. 

94 yra. 

fever. 

19 

Morse. Journ. 

F. 


20 


4 mot 

mastoiditis. 

Morse, ibid. 

F. 

Intestinal. 

21 

Morse. Ibid. 

4 mot 

F. 




10 moe. 


22 

Morse. Ibid. 

M. 


23 

Morse. Ibid, j 

6 mot 
M. 




4 mot 

Intestinal. 


Analysis or the Cases of Tetany in Childeex in 

+ = positive. — „ negative. 


Prodro- 


Muscular spasm. 


Site. ' Intensity Duration. 
__ 


Arms and i Slight. 2 via. 
legs. ; 


Convul¬ 

sions. 

. Irritability 
land consti¬ 
pation. 

Irritability 
and vomit¬ 
ing. 
Fever, 
vomiting, 
larrng. 
stridulus. 
Twitching, 
staring or 
eyes. 
Larrng. 
stridulus. 

Vomiting. 

0 

None. 


Arms, legs, 

, lace, and j 
diaphragm. 


Hands 
and feet. 

Bands 
and feet, i 


Hands 
and feet 


Hands 
and feet. 


Mild. 

Severe. 

Mild. 

Mild. 


I 


l Severe. 


-, legs, 

face, and 
neck. 

Arms, legs, 
face, and i 
larynx. ! 

Arms and 1 Moderate: 
legs. 

I Hands and Moderate 
feet. ’ 1 


Hands 
and feet. 

Hands 
and feet 

Hands 
and feet 

Hands 
and feet 


Arms, legs, 
Jaw, abdo¬ 
men. 

Arms and 
legs. 

Hands, 
feet Jaws, 
orb. oris. 

Legs and 
arms. 


Hands 
and arms. 

Hands, 
arms, and 
larynx. 
Hands 
and feet 
Arms, legs, 
~~ neck. 


Mild. 

Mild. 

Mild. 

Moderate 

Moderate 

aught 

Slight 

jModerato 

Slight 

Slight 

Moderate 

Moderate 

Slight 


S wka 
10 wka 

14 dys. 

14 dys. 

4 wka. 

5 wks. 
(7) 

3 wks. 
Few mot | 

6 wks. 

1 wk. 

6 dys. 

3 wka. 

2 wka. 

2* mo*. 


Several 
months, 
l wk. 


4% wka. 

1 mo. 

4 mo*. 


+ j 0 
0 | 0 
0 i 0 

0 • 0 
0 0 

j 

0 : 0 

0 ! 0 

i 

+ ' + 
+ 
+ ; 0 

i 

o j o 

0 j 0 

oi 0 
0 


* _!_»_ I I > ‘ 

no rtSSvV wer ® aot introduced by reason of the Incompleteness of data 

no data). 1 case by Sailer In 1S99 (no data); l case by Hand in 1900 tno data); l case by Hanna In 1902 (no 




HOWARD: TETANY 


335 


America from January 1, 1895, to January 1,1905. 1 

0 = not stated. ? « doubtful. 


Sensory 

phenom- 

Unusual 

phenom- 

1 Reflexes. 

Temp. 

(° ?-). 
pulse. 

Urine. 

Bowels. 

Result 

Remarks, 


ena. 







! No pain. 

0 

Normal 

0 

0 

Normal. 

0 

No known cause: 

i 

Tenderness 
of hands 







periodically she hits 15 



0 

Normal. 

Regular 

Well 

No gastroint&tlnal dis¬ 
turbance. 

Tenderness 
of hands 
and feet. 

Convulsion 
and death. 

0 

0 

0 

Diarrhoea, 
and con¬ 
stipation. 

Death 

Two mild attacks; third 
severe: mild anemia; 
one other child in the 

; Tenderness 
; of hands 

CEdema of 

0 

0 

0 

Consti¬ 

pation. 

Well 

family bad tetany. 
History of vomiting. 

and feet. 

and feet 






Tenderneaa 

(Edema, 

0 

Fever. 

0 




and feet. 

laryngis¬ 

mus. 




pa Lion. 


family bad tetany at 
one year. 

Slight pain. 

Convulsive 

0 

Normal. 

Normal. 

Diarrhoea 

« 



dyspnoea. 




and con- 


nal fermentation.” 


trismus, 



0 

Diarrhoea 

“ 

History of vomiting. * 

Pain and 

convula'ns. 

0 

? 



silpatlon. 



tenderness. 

None. 


P. 130 

R. 29 


petion. 




0 

0 

0 

0 

? 

Child lost sight of. 

Pain. 

Rlsussar- 
donlcus, 
oedema and 

0 

0 

0 

Diarrhoea 
and con¬ 
stipation. 

Well 



face and 








hands. 








0 

0 

0 

0 

Diarrhoea 



0 

0 

0 

0 

0 

Diarrhoea 

“ 


0 

0 

0 

0 

0 

0 


Death four weeks later 








from meningitis with- 

u 





Diarrhoea 

** 

ont tetany. 

Pain. 

Stupor, 

Exagger- 

T. 10O-1M 






sweating, 
scaling or 
akin. 

(Edema of 

ated. 

P.100 

R- 40 





Pain. 

0 

Fever. 

Normal. 




Pain and 
tenderness. 

Trismus, 

involvem’t 

0 

T. 101 

0 

Diarrhoea 


tetany was not bene¬ 
fited by circumcision. 

Pain, ten¬ 
derness <fc 
byperaath. 

of eye 
muscles. 







Swelling 
and redness 
of ankles 

0 

T. 101 

Trace 

albumin. 

0 


Severe angina; tetany 
14 days alter onset; 1 
prior attack at yrs. 

Tenderness 

0 

Exagger¬ 

ated. 

Normal. 

0 

Diarrhoea 

0 

No rickets. 

No tender- 

0 

0 

0 

0 

Diarrhoea 

Well 

No rickets; abdominal 

0 

Laryngis- 

Normal. 

0 

0 

Normal. 

H 

Another child also had 

Pain. 

cyanosis. 






tetany. 


Normal. 

T. 100 

Dimin¬ 

ished. 

0 

Normal. 

" 

Stomatitis; phimosis. 

Pain and 
tenderness. 

Convuls'ns, 

laryngis¬ 

mus. 

Ejjg, r - 

0 

Diarrhoea 

" 

Vomiting, snuffles, and 
phimosis; no rickets. 


dLab RQdl^J 1 h^H^tv7n 0 i f q^?n d ^^ by MIIm in 1B96 (tetanus); 1 case by Eeisman inl899 

'* ana 1 case by Barsky In 1904 (no data). These would bring the total to S3 cases of tetany In children. 
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Anthorand 

Sex and 



XI oscular spasm 

s 



. 

Associated 





& 




Journal. 


disease. 












Site. 

Intensity 

Duration. 

R 


f 

6 









o 


a 

Morae. Ibid. 

M. 

Gastro- 

0 









10 J^mos. 

intestinal. 












back. 







Adama Amer. 

M. 

Trauma- 

0 


Severe. 

5 dya 





Joum. ObtteL. 

2 days. 

tism. 







1838. 










Adams. Ibid. 

M. 

Smos. 

Erysipelas. 

0 

Bands. 

Moderate 

■18 hrs. 

0 

0 

0 

0 

Yams. Chicago 
Med. Rec., 1S98. 

M. 

1C moo. 

Ricketa 

0 

Arms, legs. 

Moderate 

8 moa+ 

+ 

+ 

+ 

0 

Davta Ibid. 




left stemo- 







M. 

Intestinal, 

0 

Hands 

Slight. 



0 

0 



15 mos. 

ricketa 


and feet. 






Davla Ibid. 

M. 

Intestinal, 

0 ‘ 


Slight. 

3 mos. 


0 












DavU. Ibid. 











M. 

Intestinal, 

0 

Legs, abdo- 

Slight. 

0 


0 

0 

0 


IS mos. 

pneumonia 


men. and 






Hubbard. Boat. 










M. 

Intestinal, 

0 

Handa 

Slight. 

6 dya 


0 

0 


Med. and Snrg. 

14 mos. 

nbsceaa 







Joum., 1899. 












M. 

Rickets. 

None. 

Legs and 

Slight. 

10 dya 


_ 


0 

Morse. Ibid. 









' M. 

Gastro- 

0 

Hands 


lmo. 


_ 

0 



7 mos. 

Intestinal, 


and feet. 








ricketa 








Morse. Ibid. 

F. 

7}^ mas. 

Ricketa 

0 

0 

Moderate 

3 mos. 

+ 

- 

0 

0 

Voise. PhlU. 

M. 

Gastro- 

0 


Slight. 

2 wka 



0 

0 

Med. Joum., 1901. 

1 mo. 

Intestinal. 


handa 





Morse. Ibid. 

M. 

Gastro- 

0 

Handa 

Severe. 



_ 

0 

0 


11 mos. 

Intestinal, 









Morse. Ibid. 


ricketa 









F. 

Gastro- 

0 

Handa 

Moderate 

7dya+ 


— 

0 

0 


fi mos. 

intestinal. 








Morse. Ibid. 











F. 

11 mos. 

Dentition. 

Shaking of 
head. 

Handa 

Slight. 

14 dyi. 

+ 

— 

0 

0 

Morse. Ibid. 

M. 

Otitis med., 

0 

Handa 


7 dya 


_ 


0 


10 mos. 

ricketa 








Morse. Ibid. 

M. 

Gastro* 

0 

trunk. 
Arms and 

Slight. 

24 hrs. + 



0 

0 

Morse. Ibid. 

14 mos. 

Intestinal, 


feet. 







M.. 

Congenital 

Vomiting. 





_ 

0 

a 

McAlister. Arch. 

7 mos. 

syphilis. 

and feet. 








F. 

Gastric. 

0 


Moderate 



0 

0 

0 


5 yia 



Jaws, face, 











and back. 







Eltericb, Ibid., 

M. 

Chronic 

0 



1 wk. 




0 


14 mas. 

enteritla 








Masland. Amcr. 

F. 

Intestinal, 

Anorexia 


Slight. 

2 wka 




0 


2 *^ mos. 

ricketa 

and 

languor. 

and feet. 







Barsky. Med. 

F. . 

Acute 

0 


Moderate 

Once. 



0 

0 


11 mos. 

bronchi tia 


lega 





Howard. 

XL 

Ricketa (?) 

Convul- 

Arms and 

Moderate 

15dya+ 

0 

0 

0 

0 


8 mos. 

alona 

lega 






Howard. 

F. 

SJ-J mos. 

Gastro¬ 

intestinal, 

Vomiting. 

Arms, legs, 
and neck. 

Slight. 

10 dya 

0 

0 

0 

0 


ricketa 

abanfpc&lp 
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Sensory 

Unusual 

! 

i Reflexes. 

Temp. 

(° F.l. 

Urine. 



Remarks. 




pnlse, 




ena. 

ena. 


reap. 





Pain and 

Oplslhoto- 

Normal. 

T. 99-100 

0 

Const!- 

Well 



respiratory 

spasm. 




patlon. 


children died with 
tetany (?). 

1 Pain. 

0 

0 

0 

0 

0 

" 

Forcepo delivery; cir¬ 
cumcision and second- 

Pain. 

Convul- 

0 

0 

0 

0 

.. 

ary hemorrhage. 

Death 6 days later from 
pneumonia; no men¬ 
ingitis at postmortem. 








Pain. 

Laryngis- 

Exagger¬ 

ated. 

0 

0 

Const!- 

Uuizn- 


sweating. 



patlon. 

proved 

before. 

0 

Laryngis- 

0 

Normal. 

0 

Regular 

Well 



mQS * 






jMisty with undigested 


0 

0 

0 

0 

Regular 

•• 









dark and offensive. 

Best less- 

0 

O' 

T. 102 

Normal. 

Regular 


Death ten months later 
from “convulsions.” 

DCM. 







0 

0 

Absent. 

0 

0 

Diarrhoea 

“ 

Rickets; phimosis. 

Tenderness. 

None. 


Normal. 

Normal. 


.. 







Pain. 

(Edema of 
feet and 

Normal. 

T. 100-101 

Normal. 

Diarrhoea 

•* 



hands, 

laryngis- 















0 

(Edema of 

Feeble. 

0 






bands, con¬ 
vulsions, 




patton. 




laryngis- 







Pain. 

mus. 







0 

Normal. 

0 

0 

Diarrhoea 

Well 


Pain. 

Pain. 

Opisthoto¬ 
nos, pnr- 
para. 

0 

T. 39° C. 

0 

Diarrhoea 

Death 


0 

0 

T.<o»a 

0 

Diarrhoea 

7 

Vomiting; mucus in 
stools and stomach 


0 

Swelling of 

0 

0 


Normal 

Well 

washings. 


face, con- 








Swelling of 

0 

T. 40° C. 



Death 



arms and 







legs. 








Convul'ns. 

Absent. 

T. 99 

0 

Diarrhoea 

0 

Dentition. 

Pain. 

Vertigo, 
irritability, 
tenderness, 
cold pains. 

Pain. 

Convul’ns, 

laryngeal 

Absent. 

0 

0 

Diarrheas 

Well 


Cyanosis, 

trismus, 

uncon- 

Exagger¬ 

ated. 

T. 100.4 

P. 120 

0 

Regular 


Patient had been vac¬ 
cinated, but had first 
attack one month be¬ 
fore. 

Laryngo- 

0 

0 

0 


<t 

Pain. 

spasm. 







Swelling of 
hands and 
feet, anuria 
20 hoars. 

SlighUr 

increased 

T. 9S*/j 
P.120 

0 

Diarrhoea 


Patient was a colored 
child; thyroid not 
enlarged; brother had 
tetany. 

Tetany at onset of bron¬ 
chitis. 


0 

0 

T. 102 
P.&R. 
rapid 

0 

0 


Tenderness. 

0 

Exagger¬ 

ated. 

T. 100 

P. 100-120 

0 

Normal. 

Unim¬ 

proved 

Colored child, lost sight 
of; hb.75; r.b.c.900,000; 

0 

0 

Normal. 

Normal. 

Trace 

Diarrhoea 

Death 

w.b.c. 11,600 to GOOO. 





albumin. 



r.b.c. 4,700.000; w.b.c. 








6,600; death from asth¬ 
enia ; autopsy neg. 


